
January 4,2008 

Mr. Dane Finerrrock 
Executive Secretary 
lJt.!h Radiation Con~rol Board 
Utah Water Quality Board 
P.O. Box 144850 
Salt Lake City, Utah 831 14-4850 

Re: Request for approval of 1 le.(2) enibz11k:nent design change. amendment of RML 
U1'2300249, and modification of Groundwater Discharge Permit No. UGW450005. 

Dear Mr. Finerfrock: 

EnergySoIrrtions hereby requests that the Division of Radiation Control review and approve a 
design change to the I l e.(2) disposal embankment. The des ig  change constitutes an 
amendment of the Radioactive Material License (RML) No. LT2300249 and modification of 
Groundwater Discharge Permit (GWDP) No. LlGW450005. The design would permit disposal 
of both LLRW and I !e.(2) waste within the current footpriat of the I Ie.(2) embankment. 

The purpose of this request is to convert existing approved 1 Ie.(Z) disposal capacity to LLRW 
capacity. Overall disposal capacity at the Clive facility will not be increased. The existing 
11 e.(2) embankment would be re-named the Class A South!l l e.(2) embankment. 

Attached please find a summary of technical review matters associated with this request. 
Included with this summary are location and design drawings, and proposed revisions of the 
RML UT2300249, GW'DP No. UGW450005, and the LLRW and 1 1e.(2) CQAQC Plan. 
Additionally. a check in the amount of S200.00 (No. 081033) is enclosed to cover the license 
amendment fee associated with this request. 

Please contact me at 649-2000 with any questions regarding this st~bmittal. 

Sincerely, 

enclosure 

cc: Loren Morton, DRC (w! encl.) 
John Hultquist, DRC (w/ encl.) 

I c cn i e  under pcnall: @flaw thal this docu~ncnt and all allach~ncnta wm: plcparcd under Iny d in~ l i on  or supervision in accordance 
wiih a syslcm dcsigncd la aasurc  hat qualilicd pc~wnncl pml~srl? gather and cvalualc the inlonna~ion submittd. Bascd on my 
inquiry oflllc punon or penon.: who lnanagc tllc sysicni. or ~hosc punons directly rcsponsihlc Ibr p the r i n~ ,  the infonnalion thc 
informalion suhmillcd is. lo the bus1 o f  my Lnowlcdee :~nd helid, clue, acculalc. and complele. I am awnrr that [hen: arc signilicanl 
pcnalucs for submilting hlac infibnnation, including thr poss~bility oflille and imprisonment for  knowin8 v~ulat i~~ns.  

423 West 300 South. Suite 200 Salt Lake City, Utah 84101 
801.649.2000 Fax: 801.321.0453 www.energysolulions.com 
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1.0 GENERAL INFORhIATION 

1.1 INTRODUCTION 
EnergySolutions LLC (EnergySolufions) requests that the Utah Division of Radiation 
Control (DRC) review and approve a design change to the 1 le.(2) disposal embankment. 
This design change constitutes an amendment to both Radioactive Material License 
(RML) # UT 2300249 (the Class A LLRW license) and Ground Water Quality Discharge 
Permit No. UGW450005. Proposed changes to these documents are provided in 
redlineistrikeout format as Attachment la and Ib to this Amendment Request. 
EnergySolutions has performed a review of the 1 Ie.(2) RML #UT2300478, and has 
determined that no amendment to specific license conditions will be required. 

This amendment would permit disposal of both LLRW and 1 le.(2) waste within the 
current 1 le.(2) embankment footprint. The purpose of this amendment request is to 
convert existing approved 1 le.(2) disposal capacity to LLRW capacity. The overall 
embankment footprint and geometry is not changed; except minor changes needed to 
address the transition between cover designs for LLRW and 1 le.(2) wastes. Overall 
disposal capacity at the Clive facility is not increased. 

The existing lle.(2) embankment will be re-named the Class A South/lle.(2) 
embankment. The LLRW portion of the embankment will be located to the west of 
existing 11e.(2) waste in the embankment. Please see engineering drawing series 07021 
provided as Attachment 2 to this Amendment Request. 

The LLRW portion of the proposed Class A South/lle.(Z) embankment will be 
constructed to the approved engineering specifications applicable to the existing Class A 
and Class A North embankments; with one significant change. The lower (Type B) filter 
zone material in the LLRW portion of the side slopes of the Class A South/l le.(2) 
embankment will be thicker than it is for the Class A and Class A North embankments. 
The increased thickness facilitates drainage off of the larger surface area of cover, 
reducing infiltration and ensuring that the groundwater protection standards will be met. 
See section 1.2.2.6 below for further discussion. 

The l l e.(2) portion of the proposed Class A South11 l e.(2) embankment will be 
constructed to the approved engineering specifications applicable to the existing I le.(2) 
embankment. Additional construction specifications and transition details apply to the 
boundary between LLRW and 11e.(2) waste disposal areas. 

Waste placement in the embankment will follow the existing approved LLRW & 1 le.(2) 
Construction Quality Assurance/Quality Control (CQNQC) Manual (currently approved 
as Rev. 22f, October 19, 2007). As discussed in section 1.3.1 below, EnergySolutions 
proposes to revise the CQNQC Manual to add a new work element for construction of 
the boundary between Class A and 1 le.(2) disposal areas. See also Attachment 3. As 
waste placement in the existing Class A and Class A North embankments nears 
completion, LLRW waste disposal operations will move to the LLRW portion of the 
Class A South11 le.(2) embankment. 

In order to evaluate potential groundwater impacts from the Class A South/lle.(2) 
embankment, Attachment 4 provides "EnergySohrtions Class A South Cell Infiltration 
and Transport Modeling", December 7, 2007. This report was prepared by Whetstone 
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Associates consistent with previous groundwater modeling perfomled for embankments 
at the Clive facility. 

Because this amendment request, if granted, would permit additional Class A LLRW 
placement in a new embankment, the following text focuses on Class A LLRW 
procedures and controls. All existing license requirements and basis for l le.(2) waste 
placement is incorporated by reference and will generally not be discussed below. 

1.1.1 IDENTITY OF APPLICANT 
EnergySohdions. LLC is a Utah limited liability corporation with its principal place of 
business located at the Clive disposal facility described in Section 1.2 below. Corporate 
headquarters are located at 423 West 300 South, Suite 200, Salt Lake City, UT 84101. 

EnergySolutiotis' directors and principal officers are as follows: 

R. Steve Creamer 
Chairman, Chief Executive Officer 
423 West 300 South, Suite 200 
Salt Lake City, UT 84101 

Board Members/Managas: 
Lance L. Hiit 
Director 
Lindsay, Goldberg & Bessemer 
630 Fifth Avenue, 30Ih Floor 
New York, NY 101 11 

Jordan W. Clements 
Director 
Peterson Partners, LLC 
299 South Main, Suite 2250 
Salt Lake City, UT 841 1 1 

Alan E. Goldberg 
Director 
Lindsay, Goldberg & Bessemer 
630 Fifth Avenue, 30Ih Floor 
New York. NY 101 11 

Robert D. Lindsay 
Director 
Lindsay, Goldbag & Bessemer 
630 Fifth Avenue, 30' Floor 
New York, NY 101 11 

Andrew S. Weinberg 
Director 
Lindsay, Goldberg & Bessemer 
630 Fifth Avenue, 30Ih Floor 
New York, NY 101 1 1 
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E. Gail de Planque, Ph.D. 
Director 
11 136 Powder Horn Drive 
Potomac, MD 80854 

David B. Winder 
Director 
490 1 6Ih   venue 
Salt Lake City, UT 84103 

J.I. Everest I1 
Vice Chairman and Director 
423 West 300 South, Suite 200 
Salt Lake City, UT 84101 

Principle Officers: 
Val J. Christensen 
Executive Vice President, General Counsel and Secretary 
423 West 300 South, Suite 200 
Salt Lake City, UT 84101 

Raul A. Deju 
President and Chief Administrative Oficer 
423 West 300 South, Suite 200 
Salt Lake City, UT 84101 

Alan M. Parker 
Executive Vice President and Chief Operating Officer 
423 West 300 South, Suite 200 
Salt Lake City, UT 84101 

Philip 0 .  Strawbridge 
Executive Vice President and Chief Financial Officer 
423 West 300 South, Suite 200 
Salt Lake City, UT 84101 

1.1.2 QUALIFICATIONS OF APPLICANT 

1 . I  .2.1 TECHNICAL QUALIFICATIONS 
As a corporation, EnergySolutions has 20 years of experience with the design, 
construction, management, engineering, and operation of radioactive waste disposal 
embankments. Since receiving its first radioactive material license in 1988, 
EnergySo/utions, formerly Envirocare, has constructed a naturally occurring radioactive 
material (NORM) disposal embankment, a low-activity radioactive waste (LARW) 
disposal embankment, a RCRA mixed radioactive and hazardous waste disposal (Mixed 
Waste) embankment, the Class A and Class A North disposal embankments, and a 
uranium- and thorium-mill radioactive tailings 1 Ie.(2) disposal embankment. 
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There will be no change to the waste types received, waste placement procedures, or 
basic embankment design systems; therefore, EnergySoh(fioils' past experience translates 
directly to the Class A South11 le.(2) embankment. 

1 .I .2.2 FINANCIAL QUALIFICATIONS 

EnergySohrtions, LLC is a subsidiary of EnergySohrtions, Inc. a publicly held 
corporation. In accordance with UAC R313-25-33(6), EnergySohrfions is required to 
submit a financial statement annually to DRC. These financial statements demonstrate on 
an ongoing basis that EnergySohrtions is financially qualified to carry out licensed 
activities. 

In addition, EnergySolutions maintains comprehensive sureties. These sureties are 
calculated to ensure that all costs associated with facility closure and post-closure 
monitoring are accounted for, thereby protecting the State ofUtah against any default by 
the company. 

As detailed in Section 10 below, EnergySollrtions will fund existing surety instruments in 
an amount adequate to close the Class A South/l le.(2) embankment in compliance with 
the approved design specifications; therefore, existing information regarding financial 
qualifications is adequate for the Class A South11 le.(2) embankment. 

1.1.3 ORGANIZATIONAL STRUCTURE 
Detailed requirements and qualifications for significant organizational positions are 
described in EnergySolutions' Class A LLRW license, Condition 32, Appendix I 
(currently approved revision is Rev. 19, October 6,2006). 

There will be no changes to the organization for purposes of constructing the Class A 
South/l le.(2) embankment. 

1.2 GENERAL FACILITY DESCRIPTION 
Operations are conducted in Section 32, Township 1 South, Range 11 West, SLBM, 
Tooele County, Utah. This location is known as Clive, Utah (also referred to as South 
Clive). EnergySol~rrions' Clive disposal facility will be referred to herein as the facility. 
The Class A South/l le.(2) embankment will be located completely within Section 32. 
Engineering Drawing 07021-GI illustrates the location of the Class A South enibankment 
in relation to other site facilities. 

EnergySolutions' Class A LLRW RML and I I e.(2) RML allow for the disposal of 
specified radioactive wastes in accordance with specified conditions and restrictions. 
Waste receipt, management, and disposal operations of LLRW waste at the proposed 
Class A South11 le.(2) embankment will be conducted in accordance with the Class A 
RML. Similarly, 11e.(2) waste will be managed in accordance with the 1 le.(2) RML. 

Aside from the Class A South/l le.(2) embankment, there will be no change to existing 
facilities as part of this amendment request. 

1.2.1 LAND USE 

Most of the land within a IO-mile radius of the site is public domain administered by the 
Bureau of Land Management. Engineering drawing 07021-GI in Attachment 2 
delineates the property owned by EnergySohrtions. Additional information regarding land 
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use near the site is located in Section 1.2.2 of the 2005 Class A LLRW RklL License 
Renewal Application (June 20, 2005; hereafter referred to as the 2005 LRA). 

Land use in the immediate vicinity of the site will not be affected by the Class A 
South/l le.(2) embankment, since the embankment is located entirely within the licensed 
area of Section 32. 

1.2.2 PRINClPLE FEATURES 

1.2.2.1 RESTRICTED AREAS 
Any area utilized for waste unloading, hauling/handling, and placement in the Class A 
South/l le.(2) embankment will be considered a restricted (or controlled) area as defined 
in 10 CFR 20.3(a)(14). Any person working within the restricted area is assibmed, and 
must wear, a personnel monitoring badge to measure their exposure to radiation. 

The fence is conspicuously posted with "Caution -- Radioactive Materials" signs bearing 
the standard radiation symbol. Other signs are posted as appropriate. In accordance with 
the existing radiation safety program, the restricted area boundary may change as waste 
placement proceeds in the Class A SoutWl le.(2) embankment. There will not, however, 
be any changes to the requirements for control of the restricted areas as a result of the 
Class A South11 l e.(2) embankment. 

1.2.2.2 SITE BOUNDARY AND BUFFER ZONE 
EnergySolrrtions controls, through fences, gates, and security monitoring, all access to 
property at the Clive facility. In addition, all restricted/controlled areas are fenced. Upon 
completion of the embankment, it will be permanently fenced and posted, leaving a 
minimum 94 feet of buffer zone between the toe of waste and the fence. This allows 
room inside of the fence for an inspection roadway and groundwater monitoring wells. 

A buffer zone of at least 300 feet is maintained between the closest edge of any 
embankment (i.e., toe of waste) and the outside site boundary or property line. A buffer 
zone of at least 100 feet is maintained between the closest edge of any embankment and 
the Vitro site fence. 

Class A SoutWl l e.(2) embankment buffer zones are the same as buffer zone dimensions 
approved for the current LARW, Class A, Class A North, Mixed Waste, and 1 le.(2) 
embankments. See also Sections 3.1.1 1 and 3.2.1 1 below. 

1.2.2.3 GROUNDWATER USERS 
No domestic water use occurs within 10 km of the facility. 

1.2.2.4 UTILITY SUPPLlES AND SYSTEMS 
Utility information was provided in the 2005 LRA (Section 1.2.3.4). 

1.2.2.5 CLASS A SOUTH11 1 e.(2) EMBANKMENT 
The proposed embankment design is shown in detail in engineering drawing series 
07021. The construction materials are comprised of native clays and native rock from a 
local quarry. 

Page 9 of 38 Revision 0 January 4,2008 



EnergySol~l~io~lv LLC License Amendment Request: Class A South;l le.(Z) Enlbankment 

1.2.2.6 COVERS 

Cover design for the Class A South:l le.(2) embankment is detailed on drawing 07021 - 
v7. 

The cover for the LLRW portion of the Class A South/l le.(7) embankment will have 
identical components, specifications, and construction procedures to the currently 
approved Class A and Class A North embankment cover; with one significant change. 
The lower (Type B) filter zone material in the side slopes of the LLRW portion of the 
Class A South11 le.(2) embankment will be thicker than i t  is for the Class A and Class A 
North embankments. The increased thickness facilitates drainage off of the larger surface 
area of cover, reducing infiltration and ensuring that the groundwater protection standards 
will be met. See section 1.3.1 below for further discussion. 

The cover for the 1 Ie.(2) portion of the Class A South/l le.(2) embankment will have 
identical components, specifications, and construction procedures to the currently 
approved 11e.(2) embankment. A transition area between the LLRW and 1 le.(2) 
portions of the embankment will be constructed as detailed on drawing 07021-V5 and 
discussed further in section 1.3.1 below. 

1.2.2.7 SURFACE WATER CONTROL FEATURES 
During construction, the Class A South/l l e.(2) embankment will be surrounded by run- 
on berms (as illustrated on drawing 07021-Vl). Run-on berms are designed to prevent 
stormwater run-on, from ambient in the vicinity of the facility, into the 
emplaced waste before final cover is built. 

Run-off berms are used during operation of the facility to ensure that precipitation that 
falls on emplaced waste is collected and does not carry contamination off of the site. 
These surface water controls have been utilized at the Clive facility for nearly 20 years. 

In addition, internal controls will be needed at the Class A SoutWl le.(2) embankment to 
prevent Class A contact water from draining into emplaced I le.(2) waste. Because the 
isotopes associated with 11e.(2) waste are a subset of those associated with Class A 
LLRW, contact stormwater will be managed to drain from l le.(2) areas into Class A 
areas. This is consistent with existing approvals for water management under the 
GWQDP. See the revised CQAiQC Manual, work element "Class A South/l l e.(2) Clay 
Baniei', specification: "Runoff Control", provided in Attachment 3. Following closure, 
drainage ditches will be constructed around the proposed embankment to facilitate 
efficient water removal. Further details are provided in Sections 3.1.4 and 3.2.4 below. 

1.2.2.8 INTRUDER BARRIERS 
This topic is addressed in the 2005 LRA (Section 1.2.3.8). Upon completion, permanent 
fencing will surround the facility. Further details are provided in Sections 3.1.8 and 3.2.8 
below. 

1.2.2.9 MARKERS 
Permanent granite markers will be placed at the facility to identify the location and type 
of disposal material as described in the 2005 LRA (Section 1.2.3.9). These markers are 
similar to those markers currently marking the Vitro embankment located at the site. 
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1.2.2.10 BOUNDARIES AND MARKERS 
This topic is addressed in the 2005 LRA (Section 1.2.3.10). Since there is no change in 
the types of waste that will be managed, this discussion will be unaffected by the Class A 
South/ 11 e.(2) embankment. 

1.2.2.1 1 SURVEY CONTROL PROGWV 

This topic is addressed in the 2005 LRA (Section 1.2.3.1 1). Since there is no change in 
the types of waste that will be managed, this discussion will be unaffected by the Class A 
Southll 1 e.(2) embankment. 

1.2.2.1 2 SITE UTILIZATION PLAN 
This topic is addressed in the 2005 LRA (Section 1.2.3.12). Since there is no change in 
the types of waste that will be managed, this discussion will be unaffected by the Class A 
South/ 1 1  e.(2) embankment. 

1.2.2.13 SUPPORT FACILITIES 

This topic is addressed in the 2005 LRA (Section 1.2.3.1 3). Since there is no change in 
the types of waste that will be managed, this discussion will be unaffected by the Class A 
Southll le.(2) embankment. - 

1.2.2.14 ADMINISTRATION BUILDINGS 
This topic is addressed in the 2005 LRA (Section 1.2.3.14). Since there is no change in 
the types of waste that will be managed, this discussion will be unaffected by the Class A 
Southill e.(2) embankment. 

1.2.2.15 STORAGE AND WASTE HAhDLING AREAS 
This topic is addressed in the 2005 LRA (Section 1.2.3.15). Since there is no change in 
the types of waste that will be managed, this discussion will be unaffected by the Class A 
South11 1 e.(2) embankment. 

1 2.2.16 DECONTAMINATION AREAS 
This topic is addressed in the 2005 LRA (Section 1.2.3.16). Since there is no change in 
the types of waste that will be managed, this discussion will be unaffected by the Class A 
South11 1 e.(2) embankment. 

1.2.2.1 7 PHYSICAL SECURITY 
Site security procedures for the Clive facility are provided in the Site Radiological 
Security Plan (LLRW RML Condition 54, currently approved as revision 2, March 28, 
2006). There will be no changes to the Site Radiological Security Plan for construction of 
the Class A Southll le.(2) embankment. 

1.2.2.1 8 EQUIPMENT AND EQUIPMENT STORAGE 
This topic is addressed in the 2005 LRA (Section 1.2.3.1 8). Since there is no change in 
the types of waste that will be managed, this discussion will be unaffected by the Class A 
Southll 1 e.(2) embankment. 

1.2.2.19 EXCAVATED MATERIALS AREA 
This topic is addressed in the 2005 LRA (Section 1.2.3.19). There will be no change in 
management of excavated materials for the Class A Southll le.(2) embankment. 
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1.3 SCHEDULES 
EnergySolufions (previously Envirocare) has conducted NORM waste disposal 
operations at the Clive facility since 1988. LLRW disposal operations began in 1991. 
Mixed waste disposal operations have been conducted since 1992. 1 le.(2) disposal 
operations began in November of 1993. EnergySoluiions will continue placing 1 le.(2) 
waste in the Class A South'l le.(2) embankment throughout the licensing process in 
accordance with existing approvals. LLRW waste placement could begin shortly after 
approval of the amendment request, depending on the status of waste placement in the 
Class A and Class A North embankments. 

1.3.1 CONSTRUCTION 
Construction of the Class A SouthJl 1 e.(2) embankment liner and cover will be conducted 
on a cut and fill basis. This will allow for the construction of disposal embankment space 
as disposal capacity is needed and for the capping and completion of embankment areas 
as they are filled. Construction of both the liner and the cover systems will progress 
throughout the active life of the disposal facility. 

Furthermore, construction of the clay barrier between LLRW and 1 le.(2) wastes in the 
Class A South/l 1 e.(2) embankment is planned to proceed generally from north to south, 
with bulk waste lifts brought up concurrently with the clay barrier between waste types. 
CQNQC language to control construction of the clay barrier is provided in the draft 
revised LLRW and 11 e.(2) CQNQC Manual provided as Attachment 4. 

Generally, the Clive facility receives much less 1 le.(2) waste than Class A LLRW. In 
order to provide additional operational flexibility for stockpiling 1 le.(2) waste to bring 
up this side of the Class A South/l le.(2) embankment, longer-term stockpiling within 
existing volume limits may be needed. Therefore, the attached CQNQC Manual revision 
removes the former stockpile ("in-cell bulk disposal" in the CQNQC terminology) 
placement deadline of August 3 I each year. 

The attached CQNQC Manual also includes a revised settlement monitoring plan for the 
Class A South11 le.(2) embankment. See Figure 4 of Attachment 4 to this amendment 
request. 

1.3.2 OPERATIONS 
EnergySoh~iions estimates that receipt of wastes and disposal operations may continue 
for up to 20 years. 

1.3.3 CLOSURE 
Closure of the Class A South/l le.(2) embankment will take place during normal 
operations. As new areas are constructed, the filled areas will be covered to meet final 
d e s i p  specifications before being closed. Closure activities will include a settlement 
monitoring proFarn prior to cover construction as provided in the LLRW and 1 lr.(2) 
CQNQC Manual, work element "Temporary Cover Placement and Monitoring." This 
program will continue unchanged for the Class A South/l le.(2) embankment. Upon final 
closure of all disposal embankments, the site will be decommissioned and the long-term 
surveillance period will begin. 

Page 12 of 38 Revision 0 January 4,2008 



Ilncrgy S o l i r ~ i o t ~ .  1.1 .C -- License Amcndlncnt Rcquesl: Class .4 South'l 1 c.(2) Embankment 

1.4 lKSTITLTlONAL 1IVFORR.IATION 
In accordance with a letter dated November 18, 1987, from the Director of the Bureau of 
Radiation Control, and in accordance with R447-25-9(2) an exemption was granted, 
allowing for disposal activities on privately owned land at Clive. A supplemental 
exemption was granted on March 8, 1991. These exemptions were not specific to a 
particular disposal embankment or land area. On March 16, 1993, Envirocare and the 
Utah Department of Environmental Quality entered into an Agreement Establishing 
Covenants and Restrictions related to LLRW disposal activities on privately owned land. 
This Agreement specifically applies to all of Section 32, less the defined property of the 
Vitro embanhient. EnergySol~rioils continues to be bound by this Agreement. 

Accordingly, since it will be located entirely within Section 32, the Class A South11 le.(2) 
embankment is addressed by the existing land ownership exemption for LLRW 
managanent and disposal. 

EnergySolurions will retain ownership of the land, and will be responsible for site 
closure, as well as the long-term maintenance and monitoring of the disposal site. In 
accordance with 10 CFR Part 40.28, the ownership of the land will be transferred to the 
Department of Energy (DOE), another Federal Agency designated by the President, or 
the State of Utah. The land will be transferred at no cost to the DOE. The DOE or other 
designated agency will be responsible under the general license for custody of and long- 
term care of the site, including monitoring, maintenance, and emergency measures 
necessary to protect the public health and the safety and other actions necessary to 
comply uvith the standards. 

It is anticipated that the State of Utah will retain a hnction in the post-closure activities at 
the site in an oversight role. 

Funds for the closure, remediation and long-term surveillance of the facility are discussed 
in Section 10 below. Upon State of Utah request to draw upon the irrevocable letter of 
credit established at Zions First National Bank, funds are maintained in trust for the 
benefit of the State of Utah with Wells Fargo Bank. 

1.5 MATERIALS INCORPORATED BY REFERENCE 
EnergySolutionu has summarized the references listed in each Section as Section 11 of 
this License Amendment Request. 

1.6 CONFORMANCE TO REGULATORY GUIDES 
To the extent practicable, the information presented in this amendment request conforms 
to the recommendations provided in "Standard Format and Content of a License 
Application for a Low-Level Radioactive Waste Disposal Facility" (NUREG-1199, 
USKRC, January 199 1). 

A complete list of regulatory guides applied to facility design is included in Section 1.6 
of the 2005 LRA. 

1.7 SUMMARY OF PRINCIPLE REVIEW MATTERS 
EnergySolutions requests that DRC issue a license amendment for the proposed Class A 
SouthJll e.(2) embankment. 
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EnergySolzr~ions has reviewed LLRW RML #UT 2300249, 11e.(2) RML #UT 2300478, 
and GWQDP No. UGW450005, as well as supporting documents for each. The 
embankment liner, waste placement, and cover systems for LLRW are identical (except 
the Type B filter thickness as noted above) to the existing Class A and Class A North 
embankments; therefore, many RML and GWQDP conditions and supporting documents 
are unaffected by the proposed Class A SoutWl le.(2) embankment. Similarly, liner, 
waste placement, and cover systems are unaffected for 11 e.(2) wastes. 

Revisions to the LLRW RML and GWQDP are provided in redlinelstrikeout format in 
Attachment la and I b respectively. 

2.0 SlTE CHARACTERISTICS 

Site characteristics of the Clive site have been the subject of many investigations and 
regulatory reviews. Because this basic information about the site is not affected by the 
Class A South/l l e.(2) embankment, the most recent summary found in section 2 of the 
2005 LRA is incorporated by reference. 

2.1 GEOGRAPHY, DEMOGRAPHY, AND FUTURE DEVELOPMENTS 

2.1 .1 SITE LOCATION AND DESCRIPTION 

2.1.1.1 LOCATION OF THE FACILITY 
The Clive site is on the eastern edge of the Great Salt Lake Desert, 3 miles west of the 
Cedar Mountains, 2.5 miles south of Interstate 80, and 1 mile south of a switch point 
called Clive on the tracks of the Union Pacific Railroad system. The facility is located at 
approximate latitude 40" 41' 18" North, longitude 113" 06' 54" West. 

The licensed disposal area is a parcel of land consisting of Section 32 of TI S, RI 1 W, in 
Tooele County, Utah, with the exception of approximately 100 acres used in the Vitro 
Remedial Action project. The DOE owns the 100 acres used in the Vitro Remedial 
Action project. 

The Class A SouthJl le.(2) embankment will be located entirely within Section 32. 

2.1 .I .2 NEARBY FACILITIES 
This topic is addressed in the 2005 LRA (Section 2.1 .I .2). Since there is no change in the 
types of waste that will be managed nor are there any new facilities in the area since that 
submittal, this discussion will be unaffected by the Class A South11 le.(2) embankment. 

2.1.2 POPULATION DISTRIBUTION 

This topic is addressed in the 2005 LRA (Section 2.1.3). This information is unaffected 
by the Class A SoutWl le.(2) embankment. 

2.2 METEOROLOGY AND CLIMATOLOGY 
EnergySol~4tions has operated a weather station at Clive since April 1992. The station 
monitors wind speed and direction, 2-m and 9-m temperatures, precipitation, pan 
evaporation and solar irradiation. A 12-year summary report from July 1, 1992 through 
June 30, 2004 was provided as Appendix E to the 2005 LRA. Since the Class A 
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South:l le.(2) embankment \\,ill be located entirely within Section 32, this information 
adequately characterizes the site. 

2.3 GEOLOGY AND SEIShlOLOGY 

2.3.1 REGIONAL and SITE GEOLOGY 
This topic is addressed in the 2005 LRA (Section 2.4.1). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
SoutWl le.(2) embankment. 

This topic is addressed in the 2005 LRA (Section 2.4.2); and has been independently 
reviewed and updated by AMEC Earth & Environmental in the course of licensing the 
Class A Combined embankment in 2005-2006. References for the AMEC update report 
and interrogatory responses are provided below. Since this information applies to Section 
32 as a whole, this discussion will be unaffected by the Class A SoutWl le.(2) 
embankment. 

AMEC, "Report: Combined Embankment Study, Envirocare," December 13, 
2005 
AMEC, "Round 2 Interrogatories and Response, Class A Embankment Height 
Study, EnergySohltions Facility Near Clive, Utah," April 28,2006 
AMEC, "Interrogatory Statement and Response, AMEC Interrogatory Response 
Letter Dated April 28, 2006, Class A Embankment Height Study, 
EnergySolutions Facility Near Clive, Utah," May 22,2006 

The 2005 LRA summarizes work dating back to 1985, during the initial site investigation 
for the Vitro disposal cell. These investigations developed seismic desib.y values for a 
Maximum Credible Earthquake of 6.5 with peak acceleration of 0.37g. The original 
11 e.(2) cell geometry has previously been evaluated against this design value and found 
to meet acceptable safety factors. See the Application for I le.(Z) Radioactive Material 
License Renewal, February 1 7, 2006 (hereafter referred to as' the 1 1 e.(2) LRA), sections 
2.6 and 4.6; and Appendix H. This original cell geometry is essentially unchanged for the 
Class A SoutWl le.(2) embankment. 

In reviewing the historical seismic design value work, AMEC found that it was both 
poorly-documented and consewative by current standards. Therefore, the seismic hazard 
was updated based on more current knowledge and information. The updated seismic 
hazard develops a design maximum earthquake of 7.1 with peak acceleration of 0.24g. 

2.4 HYDROLOGY 

2.4.1 SURFACE WATER HYDROLOGY 
This topic is addressed in the 2005 LRA (Section 2.5). Since surface water hydrology 
was characterized for all of Section 32, this information is applicable to the Class A 
South/] l e.(2) embankment. 
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GROUNDWATER CHARACTERIZATION 
This topic is addressed in the 2005 LRA (Section 2.5). Since groundwater was 
characterized for all of Section 32, this information is applicable to the Class A 
South11 l e.(2) embankment. 

GEOTECHNICAL CHARACTERISTICS 

FIELD INVESTIGATIONS 
This topic is addressed in the 2005 LRA (Section 2.8.1). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
South11 l e.(2) embankment. 

FIELD AND LABORATORY TESTING AND ENGINEERING PROPERTIES 

This topic is addressed in the 2005 LRA (Section 2.8.2). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
South/l le.(?) embankment. 

GROUNDWATER CONDITIONS 
A significant amount of water quality data and geochemical information has been 
developed for the subsurface soil and groundwater below Section 32. This information 
was submitted to DRC on September 1, 2004, as a Comprehensive Groundwater Quality 
Evaluation Report (CW4-0405). Since groundwater quality was characterized for all of 
Section 32, this information is applicable to the Class A South'l le.(2) embankment. 

BORROW MATERIALS 

This topic is addressed in the 2005 LRA (Section 2.8.4). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
SoutWll e.(2) embankment. 

STRATIGRAPHY AND DESIGN PARAMETERS 

This topic is addressed in the 2005 LRA (Section 2.8.5). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
South11 1 e.(2) embankment. 

GROUNDWATER HYDROLOGY 

HYDROGEOLOGY 
Site hydrogeology has been characterized in a Revised Hydrogeologic Report submitted 
to the DRC on September 1. 2004 (CD04-0404), and a Comprehensive Groundwater 
Quality Evaluation Report, submitted September 1, 2004 (CD04-0405). Since site 
hydrogeology was characterized for all of Section 32, this information is unaffected by 
the Class A South11 le.(2) embankment. 

GROUNDWATER MODELING 
Groundwater modeling was conducted for the Class A South/lle.(2) embankment 
(Whetstone, December 7, 2007). The purpose of conducting this modeling was to 
simulate flow in the unsaturated and saturated zones to aid in understanding infiltration 
and groundwater flow below and adjacent to the Clive site. 
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UNSAT-H, a one-dimensional finite difference numerical model, was selected to 
evaluate the migration of water in the unsaturated soils at the site. Hydrologic 
Evaluation of Landfill Performance (HELP) was also used to evaluate the 
migration of water through the cover. PATHRAE was used to evaluate the fate 
and transport of radionuclides, metals, and organic contaminants through the 
unsaturated zone and the aquifer. These results support design and performance 
analyses and are discussed in further detail in section 3.2.1 below. 

GROUNDWATER QUALITY AND CEOCHERllCAL 
CHARACTERISTICS 
A significant amount of water quality data and geochenlical information has been 
developed for the subsurface soil and groundwater below Section 32. This information 
was submitted to DRC on September 1, 2004, as a Comprehensive Groundwater Quality 
Evaluation Report (CW4-0405). Since groundwater quality was characterized for all of 
Section 32, this information is applicable to the Class A Soutll/ll e.(2) embankment. 

NATURAL RESOURCES 

GEOLOGICAL RESOURCES 
This topic is addressed in the 2005 LRA (Section 2.9.1). Since geological resources were 
characterized for all of Section 32, this information is applicable to the Class A 
Southll 1 e.(2) embankment. 

WATER RESOURCES 
This topic is addressed in the 2005 LRA (Section 2.9.2). Since water resources were 
characterized for all of Section 32, this information is applicable to the Class A 
South11 l e.(2) embankment. 

BIOTIC FEATURES 

VEGETATION 
Regional vegetation is characterized in the I I-Year Meteorologic Summary Report 
submitted to the DRC on January 12, 2004 (CD04-0016). This information is applicable 
to the Class A South11 Ie.(2) embankment. Further discussion of this topic is addressed in 
the 2005 LRA (Section 2.10.1). Since there is no change in the types of waste that will be 
managed, this discussion will be unaffected by the Class A Southll l e.(2) embankment. 

TERRESTRIAL LIFE 
This topic is addressed in the 2005 LRA (Section 2.10.2). Since terrestrial life was 
characterized for all of Section 32, this information is applicable to the Class A 
South11 1 e.(2) embankment. 

AQUATIC BIOTA 
Aquatic ecosystems do not occur on or near the South Clive site. 

ENDANGERED AND THREATENED SPECIES 
This topic is addressed in the 2005 LRA (Section 2.10.4). Since endangered and 
threatened species were characterized for all of Section 32, this information is applicable 
to the Class A Southll l e.(2) embankment. 

Page 17 of 38 Revision 0 January 4,2008 



EnergySolir1ior7c LLC License Amendment Request: Class A South I 1 e.(7) Embat;kmellt 

2.10 PREOPERATIONAL ENVIRONIIENTAL MONITORIKG 
This topic is addressed in the 2005 LRA (Section 2.1 1). Since preoperational 
environmental monitoring was characterized for all of Section 32, this information is 
applicable to the Class A SoutWl l e.(2) embankment. 

3.0 FACILITY DESIGN AND CONSTRUCTION 
Latitude and Longitude coordinates for the Class A South and 1 le.(2) portions of the 
Class A South/l le.(2) embankment are provided in Table 3.1. Drawing Set 07021 has 
been created to define the embankment. 

Table 3.1. Buffer Zone Coordinates 

Embankment Corner Latitude Longitude Kame 

Class A South NW Comer 40°41'12.531691"N 1 13'7'24.03741 5"W 
portion of the 

Class A 
SoutM11e.(2) 

SW Comer 40'4 1'55.004 159"N 113O7'24.684273"W 
SE Comer 40°41'54.607958"N 113"7'5.135960"W 
NE Comer 40°41'12.138756"N 1 13O7'4.494419"W 

1 1 e.(2) portion NW Comer 40" 41' 13.134998" N 1 13" 7' 7.749387" W 
of the Class A 
SoutWl le.(2) 

SW Comer 40° 40' 53.624289" N 1 13" 7' 8.390974" W 
SE Comer ' 40" 40' 53.390682" N 113" 6'54.216013" W 
NE Comer 40'41' 12.901791" N 1 13" 6' 53.560833" W 

For waste placement, EnergySolz4tions will utilize construction specifications that have 
already been approved for the Class A and 1 1 e.(2) embankments. No novel engineering 
designs or construction methods will be implemented for the CAN embankment, nor will 
the waste disposed in the Class A South portion of the embankment differ from waste 
disposed in the Class A embankment in regards to radioactivity or potential hazard. 

EnergySolutioi~s will construct the Class A South11 le.(2) embankment in accordance 
with the waste placement, design and construction procedures and specifications found in 
the cuiTent LLRW and 11 e.(2) CQAIQC Manual. Therefore, the engineering analyses 
perfomled for existing waste disposal practices at the Class A Disposal embankment are 
also valid for the Class A South/lle(2) embankment. Detailed explanation of waste 
placement specifications and supporting documentation is located in the 2005 LRA 
(Section 3). 

Specific discussion of the topics identified in NUREG-I 199 is provided below. 

3.1 PRlNCIPLE DESIGN FEATURES 

3.1 .I WATER INFILTRATION 
The Class A SoutWl le.(2) embankment cover has been desibmed to direct ambient 
precipitation away from the disposal unit. Cover design is detailed in drawings 07021-V2 
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Flow from offsite precipitation is controlled during disposal operations by run-on berms 
that completely surround the disposal unit. Construction specifications for run-on berms 
are provided in the LLRW and l le.(2) CQA,/QC Manual, Work Element - General 
Requirements, specification "Runon Control During Project". No revision to this 
specification will be needed for construction of the Class A SoutWl le.(2) embankment. 
Groundwater does not need to be directed away from the disposal cell, since the lowest 
top of liner elevation is 6 feet above the highest recorded elevation for the upper, 
unconfined aquifer. The lowest top of liner elevation will be at approximately 4261.30 
feet above sea level (see the southwest comer of the liner on drawing 07021-VI); the 
highest recorded elevation for the upper, unconfined aquifer is 4255 feet above sea level. 

The post-closure drainage system surrounding the Class A SoutWl le.(2) embankment 
has been designed to direct flow from ambient precipitation away from the disposal unit. 
Drainage system design for the Class A South/l le.(2) embankment is detailed in 
drawings 0702 1 -Vl, 07021 -V5, and 07021 -V6. 

3.1.2 DISPOSAL UNIT COVER INTEGRITY 

The cover system for the Class A portion of the Class A SoutWl le.(2) embankment 
consists of the same layers and material specifications as the existing Class A 
embankment, with the exception of a thicker Type B filter zone on the embankment side 
slope. Therefore, the cover's ability to perform for the required period of time and to 
avoid the need for continuing active maintenance has been assessed previously in 
permitting the Class A embankment. 

A comprehensive summary of cover integrity design criteria for the Class A embankment 
is provided in Sections 3.1.1.2, 3.1.2.1 and 3.1.3.3 of the 2005 LRA; performance 
assessments against these design criteria are discussed in Sections 3.3.1.2, 3.3.2.1 and 
3.3.3.3 of that document. The scope of these assessments include differential settlement, 
internal erosion, and material stabilitylexternal erosion. The cover's ability to resist 
degradation by biotic activity is addressed in Sections 3.1.3.1.5 and 3.3.3.1.5 of the 2005 
LRA. 

The cover system for the I le.(2) portion of the Class A SoutWl le.(2) embankment is 
unchanged from the current approved design. Please refer to section 6.2 of the I le.(2) 
LRA for evaluation of this cover design. 

3.1.3 STRUCTURAL STABILITY 

Waste placement in the Class A SoutWl le.(2) embankment will be controlled in 
accordance with the LLRW and lle.(2) CQAIQC Manual. No changes to waste 
placement specifications and controls will be necessary for the Class A South4 le.(2) 
embankment. Class A and l le.(2) wastes will be separated by a vertical clay banier 
constructed to bulk soil waste lift specifications, so as to perform similarly. Therefore, 
structural stability has been assessed previously in permitting the Class A embankment. 
A comprehensive summary of structural stability design criteria for the Class A 
embankment is provided in Sections 3.1.2.2 and 3.1.3.4 of the 2005 LRA; performance 
assessments against these design criteria are discussed in Sections 3.3.2.2 and 3.3.3.4 of 
that document. 
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3.1.4 CONTACT WITH STANDISG WATER 

The Class A South embankment will be subject to identical stormwater management 
requirements during operations as the existing Class A embankment. See Condition I.E.7 
of GWQDP UGW450005 as well as design criteria presented in Section 3.1.1.1 .I of the 
2005 LRA; performance assessments against these design criteria are discussed in 
Section 3.3.1.1.1 of that document. Contact with standing water after closure will be 
controlled using the post-closure drainage ditch system; see Section 3.1 .I above and 3.1.5 
below. 

3.1.5 SITE DRAINAGE 

There are no surface water features within 5 miles of Section 32, as established in Section 
(x) and Appendix J of "Pre-licensing Plan Approval Application" dated March 15, 2000. 
Therefore, site drainage is addressed in terms of direct precipitation runoff and sheet flow 
associated with the Probable Maximum Flood event. The post-closure drainage system 
surrounding the Class A SoutWl le.(2) embankment has been designed to direct water 
from precipitation or sheet flow away from the disposal unit. Drainage system design for 
the Class A SoutWl le.(2) embankment is detailed in drawings 07021-V1, 07021-V5, and 
07021 -V6. 

3.1.6 SITE CLOSURE AND STABILIZATION 

Long-term isolation of the waste in the Class A South11 le.(2) embankment will be 
ensured consistent with cover design features and waste placement specifications in place 
for the existing Class A and 11e.(2) embankments with the exception of change in the 
Type B Filter thickness. Preventing the need for active maintenance is addressed within 
the analyses referenced in Sections 3.1.2 and 3.1.3 above. A cover system designed to 
minimize infiltration without the need for active maintenance is considered a 
complementary feature that has improved the site's natural characteristics. 

3.1.7 LONG-TERM MAINTENANCE 
Preventing the need for active maintenance is addressed within the analyses referenced in 
Sections 3.1.2 and 3.1.3 above. Design criteria for the various elements of the liner, waste 
placement, and cover systems have been set to incorporate a factor of safety of at least 
1.0 against failure under normal, abnormal, and accident conditions. Tables 3.2 and 3.4 of 
the 2005 LRA provide a comprehensive discussion of embankment design criteria, their 
basis, conditions evaluated, and projected performance for the Class A embankment. This 
discussion is applicable to the Class A Southil le.(2) embankment because liner, waste 
placement, and cover specifications are generally the same for each embankment. 

3.1.8 INADVERTENT INTRUDER BARRIER 
Both during site operations and after closure, barriers are maintained to prevent 
inadvertent intrusion to LLRW, The banier consists of chain link fencing. Post-closure 
fencing shall be constructed in accordance with the LLRW and 1 le.(2) CQNQC Manual, 
Work Element - Pernianent Chain Link Fences. In addition, the embankment cover 
system provides a further banier to inadvertent intrusion, with 3.5 feet of rock layers plus 
2 feet of clay above the waste. 

3.1.9 OCCUPATIONAL EXPOSURE 
Occupational radiation protection is addressed in Section 7 of this document. 
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3.1 .I0 SITE MONITORING 

Operational environmental monitoring is addressed in Secrion 4.4 of this document. Post- 
operational environmental monitoring is addressed in Section 5.3 of this document. 

3.1 .I 1 BUFFER ZONE 
Buffer zone coordinates for the Class A and 11  e.(2) portions of the Class A South'l Ie.(2) 
embankment are provided in Table 3.1 above and illustrated on drawing 07021-UI. A 
discussion of the design criteria and projected perfomlance of the buffer zone is located 
in the 2005 LRA, Sections 3.1.5 and 3.3.5, respectively. This discussion is applicable to 
the Class A Southtl le.(2) embankment because the buffer zone is 100 feet, exceeding the 
evaluated width of 94 feet. 

3.2 DESIGN CONSIDERATIONS FOR NOR\lAL/ABNORMAL ACCIDENT 
CONDITIONS 
Principal design criteria applicable to the Class A South/l le.(2) embankment are located 
in the 2005 LRA, Section 3.0. Specifically, design criteria of the principal design features 
are summarized in table 3.2 of that document. Projected performance against these design 
criteria are sunlmarized in table 3.4 of that document. The 2005 LRA focuses on the 
Class A embankment; this discussion is generally applicable to the Class A South/l le.(2) 
embankment because the liner, waste placement, and cover systems are similar for both 
embankments. 

As previously discussed, the only difference is in the Type B filter zone layer thickness 
on the side slope of the embankment. This dimension increases from 6 inches thick for 
the Class A embankment to 18 inches thick for the Class A South portion of the Class A 
South!l Ie.(2) embankment. For the top slope, the Type B filter thickness remains at 6 
inches. The impacts of this increased thickness on the required functions of the cover 
system, as presented in Table 3.4 of the 2005 LRA, are summarized in Table 3.2 below: 

Table 3.2: Summary of Impacts of Thicker Type B Filter 
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3.2.1 WATER INFILTRATION 

Ensurc Structural 
Stability 

Water infiltration is evaluated through infiltration and transport modeling provided as 
Attachment 4 to this request. The approach and methodology for this modeling are 
similar to previous evaluations performed for other embankments at the Clive facility. 
For the 1 le.(2) portion of the Class A South11 le.(2) embankment, the currently approved 
1 le.(2) Cell Infiltration and Transport Modeling Report, 2001, continues to apply; since 
there will be no change to that cover design. 

Settlement I Not affected. 
Maintain slope stability ! Not affected. 1 

The Class A South model indicates that 0.276 crnlyr infiltration would occur through the 
top slope. With an 18" Type B filter zone, 0.286 cmlyr infiltration would occur through 
the Class A South side slope. These values compare with modeled infiltration of 0.265 
crnlyr for the top slope and 0.364 cmlyr for the side slope of the Class A embankment. 
Note that sensitivity analyses at 6" and 12'' were performed for the Type B filter zone 
thickness in both the top and side slopes, as discussed in Section 3.4.3 of the model. 

At these modeled average infiltration rates, PATHRAE modeling of the fate and transport 
of radioactive and hazardous constituents from the waste demonstrates that the ~ r o i n d  
Water Protection Levels will not be exceeded for at least 500 years for radiological 
constituents and at least 200 years for heavy metals and formerly characteristic organic 
wastes, provided that the concentrations of 5 radionuclides are restricted as presented in 
Table 3.3 below: 

Table 3.3: Class A South Limiting Concentrations 

These limiting concentrations are captured in the draft Radioactive Material License 
provided in Attachment la, at condition 55. 

3.2.2 DISPOSAL UNIT COVER MTEGRITY 
Design criteria for protecting the disposal unit cover against erosion are provided in 
Sections 3.1.3.3.2 and 3.1.3.3.3 of the 2005 LRA. Projected performance of the cover 
system against these design criteria is provided in Sections 3.3.3.3.2 and 3.3.3.3.3 of the 
2005 LRA. These analyses are applicable to the Class A South/l le.(2) embankment 
because the cover materials and specifications are essentially identical to that of the Class 
A embankment. The thicker Type B filter zone in the Class A South/l le.(2) embankment 
does not affect these calculations, since layer thickness is not an input. 
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Des ip  criteria for settlement and subsidence are provided in Sections 3.1 .I .2, 3.1.2.1 and 
3.1.3.3 of the 2005 LRA. Projected performance of the cover system against these design 
criteria are discussed in Sections 3.3.1.2: 3.3.2.1 and 3.3.3.3 of this document. These 
analyses are applicable to the Class A SouthJl le.(2) embankment because the liner, waste 
placement, and cover materials and specifications are essentially identical to that of the 
Class A embankment. The thicker Type B filter zone in the Class A South'l le.(2) 
embankment is limited to the side slopes and does not increase the load for settlement 
evaluations beyond that already accounted for at the embankment top slopes. 

STRUCTURAL STABILITY 

Evaluations of structural stability in terms of settlement and differential settlement are 
discussed in Section 3.2.2, above. Design criteria for ensuring structural stability are 
provided in Sections 3.1.2.2 and 3.1.3.4 of the 2005 LRA. Projected performance of the 
cover system against these design criteria is provided in Sections 3.3.2.2 and 3.3.3.4 of 
the 2005 License Renewal Application. These analyses are applicable to the Class A 
South embankment because the waste placement and cover materials and material 
specifications are identical to that of the Class A embankment. See also Section 4.1 and 
Appendix H to the 1 I e.(2) LRA; as well as section 2.3.2 above. 

3.2.4 CONTACT WITH STANDING WATER . -.. .. .. .. 

Design criteria for preventing contact of waste.%i& standing water are provided in 
Section 3.1 .I .I of the 2005 LRA. Projected performance against these design criteria is 
provided in Section 3.3.1.1 of the 2005 LRA. These analyses are applicable to the Class 
A South/l le.(2) embankment because the liner materials and material specifications are 
identical to that of the Class A embankment. 

3.2.5 SITE DRAINAGE 
Design criteria for site drainage systems are provided in Section 3.1.4 of the 2005 LRA. 
Projected performance of the site drainage system against these design criteria is 
provided in Section 3.3.4 of that document. See also Section 4.2 and Appendix G to the 
l le.(2) LRA. These analyses are applicable to the Class A SoutMl le.(2) embankment 
because the embankment shape is essentially identical to that of the currently permitted 
1 l e.(2) embankment geometry. 

3.2.6 SITE CLOSURE AND STABILIZATION 
Closure of the Class A South11 l e.(2) embankment will be accomplished by construction 
of final cover as areas of the embankment reach their design height. This is consistent 
with the "cut and cover" approach used at the LARW and Class A embankments. 
Accordingly, all of the principal design criteria discussed herein are applicable to site 
closure and stabilization, as these criteria affect embankment construction. Each of the 
performance assessments referenced herein includes analysis of the effects of design- 
basis abnormal events. 

3.2.7 LONG-TERM MAINTENANCE 
Design criteria for anticipated material durability to prevent the need for long-term 
maintenance is evaluated for the Class A embankment in Section 3.1.3.3.3 of the 2005 
LRA. Projected performance against these design criteria is provided in Section 3.3.3.3.3 
of the 2005 LRA. These analyses are applicable to the Class A South4 le.(2) 
embankment because the erosion barrier materials and specifications are identical to that 
of the Class A embankment. 
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Design criteria for anticipated erosion effects to prevent thc need for long-term 
maintenance is evaluated for the Class 4 embankment in Sections 3.1.3.3.2 and 3.1.3.3.3 
of the 2005 LRA. Projected performance against these design criteria is provided in 
Sections 3.3.3.3.2 and 3.3.3.3.3 of the 2005 LRA. These analyses are applicable to the 
Class A South/l le.(2) embankment because the erosion barrier materials and material 
specifications are identical to that of the Class A embankment. 

The potential effects of design-basis abnormal events on long-term maintenance 
requirements are addressed concurrent with projected performance under normal, 
abnomial, and accident conditions for each design feature. A factor of safety of at least 
1.0 against failure is maintained under normal, abnormal, and accident conditions. Tables 
3.2 and 3.4 of the 2005 LRA provide a comprehensive discussion of embankment design 
criteria, their basis, conditions evaluated, and projected performance for the Class A 
embankment. This discussion is applicable to the Class A South'lle.(2) embankment 
because liner, waste placement: and cover specifications are essentially the same for each 
embankment. 

3.2.8 INADVERTENT INTRUDER BARRIER 
Both during site operations and after closure, a barrier is maintained to prevent 
inadvertent intrusion to LLRW. During site operations, the barrier consists of chain link 
fencing. Post-closure fencing shall be constructed in accordance with the LLRW and 
lle.(2) CQAIQC Manual, Work Element - Permanent Chain Link Fences. The 
embankment cover system provides the long-term barrier to inadvertent intrusion, with a 
minimum of 3.5 feet of rock layers plus 2 feet of clay above the waste. Material stability 
of cover rock layers is evaluated for the Class A embankment in Section 3.1.3.3.3 of the 
2005 LRA. Projected performance against these design criteria is provided in Section 
3.3.3.3.3 of the 2005 LRA. These analyses are applicable to the Class A South11 le.(2) 
embankment because the erosion barrier materials and material specifications are 
identical to that of the Class A embankment. 

3.2.9 OCCUPATlONAL EXPOSURE 
ALARA requirements for receiving, inspection, handling, storage, and disposal areas are 
discussed in Section 7, below. Wastes received at the Class A South portion of the Class 
A Southtl le.(2) embankment will be identical to those approved under the current 
license for the Class A embankment; therefore, there is no need to evaluate required 
shielding for higher activity wastes. EnergySolulions' procedures for handling the 
accidental rupture of nonstable waste containers are discussed in Section 4.5, below. 

3.2.1 0 SITE MONITORING 
Monitoring systems will be inspected for degradation as a component of each sampling 
event. Long-term monitoring systems include the groundwater monitoring wells and 
settlement monitoring plates as discussed in Section 5.3 of this document. 

3.2.1 1 BUFFER ZONE 

A discussion of the design criteria and projected performance of the buffer zone is 
located in the 2005 LRA, Sections 3.1.5 and 3.3.5, respectively. This discussion is 
applicable to the Class A Southll le.(2) embankment because the buffer zone is 100 feet. 
exceeding the evaluated width of 94 feet. 
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3.2.12 STRUCTURAL DESIGN FOR BELOW-GROUSD VAULTS AND EARTH 
MOLADED CONCRETE BLNKERS 
Below ground vaults are defined as warehouse-sized vaults buried beneath grade. 
Concrete bunkers are defined as concrete lined trenches with compartmental separation 
for different waste classes. EnergySohrtior~s does not perform either of these types of 
disposal and therefore this topic is not applicable to the Class A Southllle.(2) 
embankment. 

3.3 CONSTRUCTION CONSIDERATIONS 

3.3.1 CONSTRUCTION METHODS AND FEATURES 

Construction methods for the Class A SoutMl le.(2) embankment are provided in the 
LLRW and 1 le.(2) CQNQC Manual. The LLRW and 1 le.(2) CQNQC Manual has been 
revised to incorporate the Class A South/lle.(2) Clay Barrier, and is included as 
Attachment 3 to this amendment request. Engineering drawings are provided in drawing 
series 07021, included as Attachment 2 to this amendment request. 

3.3.1.1 SITE PREPARATION 

Site preparation requirements for the Class A SoutMl le.(2) embankment are provided in 
the LLRW and 1 le.(2) CQNQC Manual, Work Element - Foundation Preparation. 
Because these specifications are identical to those of the Class A embankment, no 
revision to the LLRW and 1 1 e.(2) CQNQC Manual is needed. The existing surface as of 
January, 2008 includes areas of approved clay liner, areas excavated to near-foundation 
elevation; and areas that have not been disturbed. As indicated on drawing 07021-U3, 
existing groundwater wells GW-36, GW-37, and GW-38R are located within the 
embankment footprint and will be, abandoned prior to liner construction. Furthermore, the 
2000 Evaporation Pond is also located within the embankment footprint and will be 
decommissioned prior to liner construction. 

3.3.1.2 CONTROL AND DIVERSION OF WATER 

Surface water is controlled by a system of run-on and run-off berms. A comprehensive 
discussion of b e m ~  systems for the Class A embankment is provided in Section 3.4.4 of 
the 2005 LRA. This discussion is applicable to the Class A South/l le.(2) embankment 
because berm requirements will be identical for the Class A and the Class A 
south/l le.(2) embankments. The highest groundwater elevation is 6 feet below the top of 
liner elevation; therefore, groundwater control will not be necessary. 

3.3.1.3 CONSTRUCTION OF DISPOSAL UNITS 
The Class A South/l l e.(2) embankment will be constructed to the existing liner, waste 
placement, and to similar cover requirements of the LLRW and l le.(2) CQAIQC 
Manual. See also engineering drawing series 07021. 

3.3.1.4 CONCRETE AND STEEL CONSTRUCTION 

One aspect of disposal at the Class A Southille.(2) embankment will incorporate 
concrete as a component of disposal facility construction: Controlled Low-Strength 
Material (CLSM) used to fill voids in debris placement. CLSM use will be controlled in 
accordance with existing requirements applicable to disposal in the Class A and I le.(2) 
embankments. CLSM requirements are located in the LLRW and l le.(2) CQNQC 
Manual, Work Element - Waste Placement, specification "CLSM Pours". 
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3.3.1.5 BACKFILLING 
Waste placement in the Class A South;lle.(2) embankment will be controlled in 
accordance with the LLRW CQNQC Manual, Work Element - Waste Placement. No 
changes to existing approved waste placement methods are requested. 

3.3.1.6 CLOSURE OF INDIVIDUAL DISPOSAL UNITS 
The cover over the Class A SoutWl 1 e.(2) embankment will be constructed in accordance 
with the LLRW and 11 e.(2) CQAIQC Manual, Work Elements - Radon Banier Borrow 
Material, Radon Banier Test Pad, Radon Banier Placement, Filter Zone, Sacrificial Soil 
Placement, and Rock Erosion Barrier. See also drawing series 07021. 

3.3.1.7 APPLICABLE CODES, STANDARDS, AND SPECIFICATIONS 
Applicable codes and standards are discussed concurrent with establisllment of design 
criteria for each of the principal design features, as referenced above. In addition, ASTM 
standards applicable to construction of the Class A SoutWl le.(2) embankment are listed 
in Appendix B of the LLRW and 1 l e.(2) CQAIQC Manual and referenced in individual 
specifications as appropriate. 

3.3.1.8 CONSTRUCTION MATERIALS AND QUALITY ASSURANCE 

Construction materials for the Class A South11 le.(2) embankment will consist of native 
soils and rock. Specifications for each component are provided as discussed above. 
Quality assurance and quality control measures required for construction are provided in 
the LLRW and 1 le.(2) CQAIQC Manual. All construction materials and procedures for 
the Class A South11 l e.(2) embankment will be identical to those currently approved for 
the Class A embankment. 

3.3.1.9 SITE PLANS, ENGINEERING DRAWINGS, AND CONSTRUCTION 
SPECIFICATIONS 
Engineering drawing series 07021 details the Class A South11 le.(2) embankment and is 
provided as Attachment 2 to this amendment request. In accordance with Condition I.H.6 
of the GWQDP, EnergySohltions is required to provide an annual as-built report and 
drawing set documenting embankment construction. 

3.3.2 CONSTRUCTION EQUIPMENT 
Construction equipment will consist of standard heavy construction and earth-moving 
equipment. Equipment used to construct the Class A SoutWl le.(2) embankment will be 
equal to that used in construction of the Class A embankment. 

3.3.3 CONSTRUCTION AND OPERATION CONSIDERATIONS FOR BELOW-GROUND 
VAULTS AND EARTH MOUNDED CONCRETE BLNKERS 

Below ground vaults are defined as warehouse-sized vaults buried beneath grade. 
Concrete bunkers are defined as concrete lined trenches with compart~nental separation 
for different waste classes. EnergySolutions does not perform either of these types of 
disposal and therefore this topic is not applicable to the Class A SoutWl le.(2) 
embankment. 
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DESIGN OF AUXILARY SYSTEMS AND FACILITIES 

UTILITY SYSTEMS 
A discussion of site utility systems is located in the 2005 LRA, Section 3.4.1. This 
discussion is applicable to the Class A SoutWl le.(2) embankment because no additional 
utility systems will be needed for the embankment. 

AUXILIARY FACILITIES 
A discussion of auxiliary facilities is located in the 2005 LRA. Section 3.4.2. This 
discussion is applicable to the Class A South/l l e.(2) embankment because no additional 
auxiliary facilities will be needed for the embankment. 

FIRE PROTECTION SYSTEM 
A discussion of the fire protection system is located in the 2005 License Renewal 
Application, Section 3.4.3. This discussion is applicable to the Class A SoutWl le.(2) 
embankment because no additional fire protection system will be needed for the 
embankment. 

EROSION AND FLOOD CONTROL SYSTEM 

For information regarding site drainage and flood protection following closure, please 
refer to Sections 3.1.5 and 3.2.5, above. A discussion of operational erosion and flood 
control is located in the 2005 LRA, Section 3.4.4. This discussion is applicable to the 
Class A South/l 1 e.(2) embankment because EnergySolutions will implement similar run- 
on and run-off control berms around the Class A Southtl le.(2) embankment. 

FACILITY OPERATIONS 

RECEIPT AND INSPECTION OF WASTE 
Incoming shipments of wastes will be inspected and received in accordance with the 
currently approved LLRW Waste Characterization Plan (RML condition 58, currently 
approved revision date February 27, 2006). There will be no changes to these 
requirements for purposes of constructing the Class A Southil le.(2) embankment. 

PROCEDURE FOR VISUAL EXAMINATION OF SHIPPlNG DOCUMENTS 

This topic is addressed in the LLRW Waste Characterization Plan, Step 3. Since there is 
no change in the types of waste that will be managed, this discussion will be unaffected 
by the Class A South/l 1 e.(2) embankment. 

PROCEDURE FOR VISUAL EXAMINATION OF WASTE PACKAGES 
This topic is addressed in the Waste Characterization Plan, Step 3. Since there is no 
change in the types of waste that will be managed, this discussion will be unaffected by 
the Class A South11 le.(2) embankment. 

PROCEDURE FOR VERIFICATION SURVEYS 

This topic is addressed in the 2005 LRA (Section 4.1). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
South11 1 e.(2) embankment. 
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PROCEDURE ON VERIFYING WASTE CLASS 

This topic is addressed in the Waste Characterization Plan, Step 2. Since there is no 
change in the types of waste that will be managed, this discussion will be unaffected by 
the Class A Southd l e.(2) embankment. 

PROCEDURE FOR ANALYTICALLY VERIFYING WASTE CHARACTERISTICS 
AND FORM 

This topic is addressed in the Waste Characterization Plan, Step 2. Since there is no 
change in the types of waste that will be managed, this discussion will be unaffected by 
the Class A SoutWl le.(2) embankment. 

OTHER PROCEDURES TO ENSURE WASTE ACCEPTANCE CRITERlA ARE MET 
This topic is addressed in the Waste Characterization Plan. Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
SoutWl le.(2) embankment. 

WASTE HANDLING AND INTERIM STORAGE 
Waste handling and interim storage will be managed in accordance with existing controls 
and at existing facilities provided by the RML and the GWQDP, according to the waste 
type being managed. There will be no changes to these requirements for purposes of 
constructing the Class A SoutWl I e.(2) embankment. 

WASTE DISPOSAL OPERATIONS 
Waste disposal operations will be controlled in accordance with the LLRW and l le.(2) 
CQA/QC Manual. As bulk waste placement in the existing Class A and Class A North 
embankments is completed, bulk waste disposal operations will move to the Class A 
South portion of the Class A South/l le.(2) embankment. There will be no changes to 
waste placement, testing, and documentation requirements for purposes of constructing 
the Class A SoutWl le.(2) embankment. 

WASTE EMPLACEMENT 
Waste placement will be controlled in accordance with the LLRW and 11e.(2) CQNQC 
Manual. It is anticipated that bulk Class A waste placement in the Class A South portion 
of the embankment will begin at the northern boundary and progress generally south and 
west. The exact sequence will necessarily depend on timing and volumes of 1 1  e.(2) waste 
receipts, so that 1 le.(2), clay barrier, and bulk Class A waste lifts all come up roughly 
together. 

FILLING OF VOID SPACES 
The LLRW and 1 1 e.(2) CQNQC Manual provides controls for filling void spaces. Since 
there is no change in waste placement procedures for the Class A SouthJl le.(2) 
embankment, these controls are unaffected.. 

WASTE COVERING 

Waste covering operations will be controlled in accordance with the LLRW and 1 le.(2) 
CQAIQC Manual. As discussed in Section 3 above, cover system specifications and 
construction procedures will be essentially identical to that approved for the existing 
Class A embankment; with the exception being Type B filter zone thickness. 
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4.3.4 LOCATION DISPOSAL USITS AND BOUSDARY MARKERS 
This topic is addressed in the 2005 LRA (Section 4.3.5). Since there is no change in the 
types of waste that will be managed, this discussion will be unaflected by the Class A 
South:ll e.(2) embankment. 

4.3.5 DISPOSAL CiNlT CLOSURE AND STABILIZATION 
This topic is addressed in the 3005 LRA (Section 4.3.4). Since there is no change in the 
types of waste that will be managed. this discussion will be unaffected by the Class A 
South11 1 e.(2) embankment. 

4.3.6 BUFFER ZONE 
This topic is addressed in the 2005 LRA (Section 4.3.6). The Class A South/l le.(2) 
embankment is designed with a 100 foot buffer zone, consistent with the minimum 
dimension of 94 feet. 

4.4 OPERATIONAL ENVIRONMENTAL MONITORING AND 
SURVEILLANCE 

4.4.1 REVIEW AND AUDIT OF FACILITY OPERATIONS 

EnergySolurions' program for facility review and audit is provided in the 2005 LRA, 
Appendix V. Quality Assurance Manual. Since there is no change to the types of waste 
that will be managed, this plan will be unaffected by the Class A South11 le.(2) 
embankment. 

4.4.2 FACILITY ADMINISTRATION AND OPERATING PROCEDURES 
This topic is addressed in the 2005 LRA (Section 4.8). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
South4 1e.(2) embankment. 

4.4.3 ENVIRONMENTAL MONITORING AND SURVEILLANCES 

Environmental monitoring for the Class A RML is addressed at License condition 26, 
incorporating LRA Appendix R dated October 3, 2006 by reference. Environmental 
monitoring for the 1 le.(2) RML is addressed at License condition 9.3, incorporating LRA 
Appendix LL dated July 6, 2007. These mo~~itoring plans will continue to apply at the 
Class A South/lle.(2) embankment. Drawing number 07021-L:3 illustrates 
environmental monitoring station locations in the immediate vicinity of the proposed 
Class A South/l l e.(2) embankment, is included in AUachment 2. In addition. Section 1.5 
of this Amendment Request details revisions needed to the GWQDP for incorporation of 
groundwater monitoring for the Class A South/l le.(2) embankment. 

Monitoring wells will be installed immediately downgradient of the Class A portion of 
the Class A South'l le.(2) embankment. Four wells will be located directly under the 
vertical clay barrier as shown on drawing 07021-U3. The l le.(2) portion of the 
embankment will continue to be monitored using the existing monitoring network. The 
wells installed downgradient of the LLRW embankment will be installed using either 
directional drilling techniques or installed as horizontal wells prior to cell construction. 
Either installation technique will provide direct evidence as to whether or not the LLRW 
embankment is the source area, should contamination be detected. Existing monitoring 
wells downgradient of the 11e.(2) embankment will provide evidence as to whether or 
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not the 1 le(2) embankment is the source area. This monitoring network will demonstrate 
adequate waste isolation. 

4.5 EhlERGENCY AND CONTINGENCY PLAN 
Ener~Sohtrions' currently approved Emergency Response and Contingency Plan is 
applicable to the Class A South4 l e.(2) embankment. Since there is no change to the 
types of waste that will be managed, this plan will be unaffected by the Class A 
South4 1 e.(2) embankment. 

5.0 SITE CLOSURE PLAN AND IKSTITUTIONAL CONTROLS 
The embankment is designed to eliminate to the extent practicable the need for active 
maintenance after closure. Once the proposed Class A South/l le.(2) embankment is 
closed, no further maintenance to the embankment is anticipated. Embankment closure is 
executed on a continuing basis, with cover construction generally completed within a 
relatively short time after a section of the embankment reaches its design limit of waste 
placement. As required by RML condition 74, EnergySolution~ will submit a detailed site 
decontamination and decommissioning plan at least one year prior to the anticipated 
closure of the site. This plan will address site closure in the context of site conditions at 
that time. 

5.1 SITE STABILIZATION 
This topic is addressed in the 2005 LRA (Section 5.1). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
South11 1 e.(2) en~bankment. 

5. I .  1 SURFACE DRAINAGE AND EROSION PROTECTION 
This topic is addressed in the 2005 LRA (Section 5.1.1). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
SoutWl 1 e.(2) embankment. 

5.1.2 GEOTECHNICAL STABILITY 
This topic is addressed in the 2005 LRA (Section 5.1.2). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
SoutWll e.(2) embankment. 

5.1A SITE CLOSURE AND STABILIZATION CONSIDERATIONS FOR 
BELOW-GROUIVD VAULTS AND EARTH hlOUNDED CONCRETE 
BUNKERS 
Below ground vaults are defined as warehouse-sized vaults buried beneath grade. 
Concrete bunkers are defined as concrete-lined trenches with compartmental separation 
for different waste classes. EnergySolltrions does not perfom either of these types of 
disposal and therefore this topic is not applicable lo the Class A Southll le.(2) 
embankment. 

5.2 DECONTAMINATION AND DECOMISSIONING 
This topic is addressed in the 2005 LRA (Section 5.2). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
SoutWlle.(2) embankment. 
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POST-OPERATIONAL ENVIRONMENTAL RlONlTORING 
This topic is addressed in the 2005 LRA (Section 5.3). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffectrd by the Class A 
SouthJl 1 e.(2) embankment. 

SAFETY ASSESSMENT 
This topic is addressed in the 2005 LRA, section 6. Since there is no change in the types 
of waste that will be managed, this discussion will be unaffected by the Class A 
SoutMl le.(2) embankment. Furthemlore, the dose assessments are confirmed by 
monitoring data reported to DRC. Personnel monitoring information is provided to DRC 
by April 30 of each year in the annual report required by 10 CFR 20.2206. Monitoring of 
dose to the general public is reported to DRC with the quarterly environmental 
monitoring reports required by RML condition 29.A. Both of these regular reports 
confirm EnergySolutions' ongoing compliance with the applicable dose limits. 

RELEASE OF RADIOACTIVITY 
Anticipated sources and radioactivity of wastes will be no different than radioactive 
wastes currently being placed in the Class A and Class A North embankments, i.e., Class 
A LLRW. License Condition 9.B prohibits receipt of Class B and C LLRW. 

DETERMINATION OF TYPES, KINDS, AND QUANTITIES OF WASTE 
This topic is addressed in the 2005 LRA (Section 6.1 -6.2). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
SoutMl l e.(2) embankment. 

INFILTRATION 
This topic is addressed in the 2005 LRA (Section 6.3.1.4). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
SoutMl le.(2) embankment. 

RADIONC'CLIDE RELEASE - NORMAL CONDITIONS 
This topic is addressed in the 2005 LRA (Section 6.3.1). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
Southill e.(2) embankment. 

RADIOhUCLIDE RELEASE - ACCIDENTAL OR UhTUSUAL OPERATIONAL 
CONDITIONS 

This topic is addressed in the 2005 LRA (Section 6.3.2). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
Southille.(2) embankment. 

RADIONUCLIDE TRANSFER TO HUMAN ACCESS LOCATION 
This topic is addressed for groundwater, air, surface water, and other transfer 
mechanisms in the 2005 LRA (Sections 6.4.1 - 6.4.3). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
SoutMl le.(2) embankment. 
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6.1.6 ASSESSMENT OF IMPACTS AND REGULATORY COMPLIANCE 
The analyses provided and referenced above demonstrate that EnergySohrtiorts' exiting 
operations have impacts that are maintained within the applicable regulatory limits. 
Furthermore, personnel and environmental monitoring data confimi that the applicable 
limits are met on a continuing basis. Since there is no change in the types of waste that 
will be managed, this issue will be unaffected by the Class A South/l1e.(2) embankment. 

6.2 INTRUDER PROTECTION 

6.2.1 NORMAL RELEASES 

The waste to be disposed in the Class A South portion of the Class A South11 1e.(2) 
embankment is identical to that approved for the existing Class A and Class A North 
embankments. Therefore, there is no difference in potential radiological release with the 
proposed embankment. For confirmation that releases meet all applicable regulatory 
requirements, see the quarterly environmental monitoring reports referenced in Section 
6.0 above. 

6.2.1.1 CONTROL OF WINDBORNE DISPERSION 

Engineering and operational controls to prevent the resuspension and dispersion of 
particulate radioactivity are provided at RML condition 53 and in the LLRW and 1 le(2) 
CQNQC Manual. Those controls will be implemented without revision in construction 
of the Class A SoutWl 1 e.(2) embankment. 

6.2.1.2 CONTROL OF SURFACE CONTAMINATION 

All equipment, vehicles, and personnel are screened for both alpha and beta 
contamination before being released from the site. There will be no revision to these 
requirements associated with the Class A South/l le.(2) embankment. 

6.2.2 POTENTIAL ACCIDENTAL RELEASES 

Construction of the proposed Class A South/l le.(2) embankment will not change the 
nature of possible potential accidental releases that have been addressed in 
EnergySollrtiorts ' previous licensing actions. No new emergency response or contingency 
plans will be generated, as the nature of the waste that will be disposed of in the proposed 
Class A South ponion of the Class A South/l le.(2) embankment is identical to the waste 
currently being disposed of in the Class A embankment. 

6.2.3 POTENTIAL RELEASES FOLLOWING OPERATIONS 

6.2.3.1 RADIOhWCLIDE TRANSFER TO HUMAN ACCESS LOCATIONS 

The construction of the proposed Class A South/l le.(2) embankment will not change the 
nature of possible transfer to human access locations discussed in previous licensing 
actions. 

6.2.3.2 PROJECTED DOSES TO MEMBERS OF THE GENERAL PUBLIC 
Since there will be no change to the waste handled or to the operating and disposal 
procedures, previous dose assessment work remains applicable to the Class A 
South/lle.(2) embankment. Furthermore, the dose assessments are confirmed by 
monitoring data reported to DRC. Monitoring of dose to the general public is reported to 
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DRC with the quarterly environmental monitoring reports required by RML condition 
29.A. 

6.3 LONG-TERM STABlLlTY 

6.3.1 SURAFACE DRAINAGE AND EROSION PROTECTION 

6.3.2 SLOPE STABILITY 
This topic is addressed in the 2005 LR4 (Section 6.4.3.3). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
South1 l l e.(2) embankment. 

6.3.2.1 SITE AND SLOPE AREA CHARACTERIZATION 
This topic is addressed in the 2005 LRA (Section 6.4.3). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
SoutMl I e.(2) embankment. 

6.3.3 SETTLEMENT AND SUBSIDENCE 

Design criteria for settlement and subsidence are provided in Sections 3.1 .I .2,3.1.2.1 and 
3.1.3.3 of the 2005 LRA. Projected performance of the cover system against these design 
criteria are discussed in Sections 3.3.1.2, 3.3.2.1 and 3.3.3.3 of that document. These 
analyses are applicable to the Class A South4 le.(2) embankment because the liner, waste 
placement, and cover materials and material specifications are essentially identical to that 
of the Class A and Class A North embankments. See also Section 3.2.2 above. 

7.0 OCCUPATIONAL RADIATION PROTECTION 

7.1 OCCUPATIONAL RADIATION EXPOSURES 

7.1.1 POLICY CONSIDERATIONS 

The objective of EnergySol~~tions' Radiation Protection Program is to ensure that all 
reasonable actions are taken to reduce radiation exposures and effluent concentrations to 
levels that are considered As Low As Reasonably Achievable (ALARA). 

EnergySohltions' ALARA management policy is detailed in Section 5 of the ALARA 
Program document. Section 4 of the ALARA Program describes the organizational 
structure of the ALARA program and the responsibilities of those involved in managing 
and implementing the ALARA program. The ALARA Program is located in the 2005 
LRA (, Appendix H). 

The waste type and classification that will be disposed of in the Class A South portion of 
the Class A South/l le.(2) embankment will be no different than waste currently being 
disposed of in the Class A and Class A North embankments. Therefore, the ALARA 
Program will not require revision for the Class A SoutWl 1 e.(2) embankment. 

7.1.2 DESIGN CONSIDERATIONS 
This topic is addressed in the 2005 LRA (Section 7.1 2). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
SoutWl 1 e.(2) embankment. 
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7.1.3 OPERATIONAL CONSIDERATIONS 
This topic is addressed in the 2005 LRA (Section 7.1.3). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
Southill e.(2) embankment. 

7.2 RADIATION SOURCES 
The types and quantities of materials received for disposal in the Class A South portion 
of the Class A Southtl le.(2) embankment will be no different than materials disposed of 
in the Class A and Class A North embankments. Therefore, radiation protection, access 
control to restricted areas, and personnel protective equipment policies will not change 
from what is currently being performed. 

7.3 RADIATION PROTECTION DESIGN FEATURES 

7.3.1 FACILITY DESIGN FEATURES 

This topic is addressed in the 2005 LRA (Section 7.3.1). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
South/l le.(2) embankment. 

7.3.2 SHIELDING 
This topic is addressed in the ZOO5 LRA (Section 7.3.2). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
Southill e.(2) embankment. 

7.3.3 VENTILATION 
This topic is addressed in the 2005 LRA (Section 7.3.3). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
South/ll e(2) embankment. 

7.3.4 AREA RADIATION AND AIRBORNE RADlOACTIVlTY MONITORING 
INSTRUMENTATION 

This topic is addressed in the 2005 LRA (Section 7.3.4). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
Soutkl 1 e.(2) embankment. 

7.3.5 EQUIPMENT, INSTRUMENTATION. Ah'D FACILITIES 
This topic is addressed in the 2005 LRA (Section 7.3.5). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
South'l 1 e.(Z) embankment. 

7.4 RADIATION PROTECTION PROGRAM 
This topic is addressed in the 2005 LRA (Section 7.4). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
South11 l e.(2) embankment. 

7.4.1 ORGANIZATION 
This topic is addressed in the 2005 LRA (Section 7.4.9). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
Southtl 1 e.(2) embankment. 
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COYDUCT OF OPERATIONS 
Operations at the Clive facility will not change with respect to the Class A South/l 1 e.(2) 
embankment. The type of waste, method of disposal and engineering design of the 
proposed embankment are no different than what is currently performed in the Class A 
and Class A North embankments. 

ORGANIZATIONAL STRUCTURE 
Detailed requirements and qualifications for significant organizational positions are 
described in the Class A RML, Condition 32, Appendix I (currently approved revision is 
Rev. 19, October 6,2006). 

QUALIFICATIONS OF APPLICANT 
A discussion of applicant qualifications is provided in Section 1.1.2 of this License 
Amendment Request. 

TRAINING PROGRAM 
This topic is addressed in the 2005 LRA (Section 7.4.3). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
South/ll e.(2) embankment. 

EMERGENCY PLANNING 
This topic is addressed in the 2005 LRA (Section 4.5). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
South/ll e.(2) embankment. 

REVIEW AND AUDIT 
This topic is addressed in the 2005 LRA (Section 4.6). Since there is no change in the 
types of waste that will be managed, this discussion will be unaffected by the Class A 
South/ll e.(2) embankment. 

FACILITY ADMINISTRATIVE AND OPERATING PROCEDURES 
This topic is addressed in the 2005 LRA (Section 4). Since there is no change in the types 
of waste that will be managed, this discussion will be unaffected by the Class A 
Southil le.(2) embankment. 

PHYSICAL SECURITY 
The Site Radiological Security Plan is incorporated in the Class A RML at condition 54 
(currently approved as revision 2, March 28,2006). Since there is no change to the types 
of waste that will be managed, this plan will be unaffected by the Class A South11 Ie.(2) 
embankment. 

QUALITY ASSURANCE 
The currently approved Quality Assurance Manual was updated in the 2005 LRA 
(Appendix V). Since there is no change to the types of waste that will be managed, this 
plan will be unaffected by the Class A Southll le.(Z) embankment. 
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10.0 FINANCIAL ASSURANCE 
In order to protect the State of Utah from financial damage arising froni having to close 
and decommission the facility, the LLRW financial surety will be revised to include cost 
estimates for the closure of the LLRW portion of the Class A South;l le.(2) embankment. 
Financial surety for the l le.(2) portion of the Class A Southll le.(2) embankment is 
covered under the currently approved 1 le.(2) surety. 

Because the annual surety review submitted August 31,2007 is under review by DRC, a 
revised surety estimate is not included with this amendment request. EnergySolrrtions 
anticipates that the surety will need to be revised to include new groundwater monitoring 
wells; and may require an adjustment for fencing and construction of haul roads around 
the LLRW portion of the embankment. Adjustments will be made to the surety revision 
approved at the time this license amendment is approved, then hnded prior to initiating 
any Class A waste placement in the Class A South/l le.(2) embankment. 

Any proportional decrease within the 11 e.(2) portion of the embankment will be captured 
within an annual update to the 11 e.(2) Surety after approval of the proposed amendment. 
Current open cell limitations for the 1 Ie.(2) portion of the Class A SoutWl le.(2) Cell 
will not change. 

10.1 FINANCIAL QUALIFICATIONS OF APPLICANT 
EnergySolu~ions' financial qualifications are discussed in Section I. 1.1.2 above. 

10.2 FUNDING ASSURANCES 

10.2.1 SPECIFIC ACCEPTABLE FINANCIAL ASSURANCES 

10.2.1.1 SURETIES OR PERFORMANCE BONDS 
Sureties are a type of financial mechanism provided to help protect the State of Utah 
from financial damage as a result of closing and decommissioning the facility. 
Performance bonds are another type of financial mechanism. EnergySolutions has chosen 
an alternative financial mechanism approved by the State. 

10.2.1.2 LETTERS OF CREDIT 

EnergySohrrions has chosen as its financial mechanism an irrevocable letter of credit. 
This irrevocable letter of credit has been entered into by EnerpSohrtions and Zions First 
National Bank for the benefit of the Executive Secretary of the Utah Radiation Control 
Board. 

Upon DRC approval of the Class A SoutWl le.(2) embankment and associated financial 
surety calculations, and prior to placing waste within the embankment, EnergySolutions 
will amend the letters of credit as necessary to ensure funding for closure and post- 
closure monitoring of the Class A South portion of the Class A South11 le.(2) 
embankment. The 1 le.(2) portion of the Class A SouthJl le.(2) embankment is covered 
under a separate irrevocable letter of credit in accordance with Radioactive Material 
License UT2300478. 
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10.3 FINAXCIAL ASSURANCE FOR INSTITUTIONAL CONTROLS 
In addition to the estimated costs for decon~missioning the facility, the financial surety 
also covers estimated costs of long-tern] sunreillance of the site. This includes sampling 
of groundwater monitoring wells, site inspections and repairs and other miscellaneous 
costs. See also the discussion in Section 10.0 above. 

11.0 REFERENCES 
10 CFR 20.3(a)(l4), definition of a restricted (or controlled) area 

CEntry, "Overpack Design". submitted to DRC on March 20,2003. 

Envirocare of Utah, Inc.. "Application for License Amendment: Containerized Class A, B, and C 
LLRW Disposal,'' December 13,2000. 

Envirocare of Utah, Inc., "Comprehensive Groundwater Quality Evaluation Report", submitted 
September 1,2004. 

Envirocare of Utah, Inc., "Durability Assessment of Concrete Overpacks", submitted to DRC on 
March 10,2003. 

Envirocare of Utah, Inc., "Engineering Justification Report: Addendum", October 2,2001. 

EnergySolutions LLC, "Ground Water Quality Discharge Permit (GU'QDP) UGW450005" 

EnergySolu~ions LLC, "LLRW CQNQC Manual", currently approved as Rev. 17a, September 
16, 2004. 

EnergySolutions LLC, "Organization", currently approved as Rev. 19, October 6,2006. 

Envirocare of Utah, Inc., "Quality Control lnspection List", submitted to DRC on June 11,2003. 

EnergySolutions LLC, "Radiation Safety Manual", currently approved as Rev. 7, August 4,2006. 

Envirocare of Utah, Inc., Radioactive Material License Renewal Application, March 16, 1998. 

Envirocare of Utah, Inc., Radioactive Material License Renewal Application, provided to DRC 
on July 2,2003. 

EnergySohrtions LLC, "Radioactive Material License (RML) UT 2300249" 

Envirocare of Utah, Inc., "Request for License Amendment: Containerized Class A LLRW 
Disposal", April 12,2001. 

Envirocare of Utah, Inc., "Revised Hydrogeologic Report", submitted to the DRC on September 
1,2004. 

Envirocare of Utah, Inc., "Safety Evaluation Report", August 1998. 

Envirocare of Utah, Inc., "Safety Evaluation Report", June, 2001. a 
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EnergySul~rfior~s LLC, "Site Radiolopical Security Plan", currently approved revision date March 
28, 2006. 

Envirocare of Utah, Inc., "Siting Evaluation Report", May 2,2000. 

EnergySo11tfion.s LLC, "Waste Characterization Plan", currently approved revision date February 
27,2006. 

Meteorological Solutions, Inc., "October 3002 through September 2003 and July 1992 through 
June 2003 Summary Report of Meteorological Data Collected at the Envirocare's Clive, Utah 
Facility", MSI Report No. 12040453, December 2004. Submitted to DRC January 12,2004. 

USNRC, "Final Environmental Impact Statement to Construct and Operate a Facility to Receive, 
Store, and Dispose of 1 le.(2) Byproduct Material Near Clive, Utah", Docket Number 40-8989, 
August, 1993. 

USNRC, NUREG-1 199 Rev. 02, "Standard Format and Content of a license application for a 
Low-Level Radioactive Waste Disposal Facility", January 1991. 

Whetstones Associates, "Envirocare of Utah Class A, B, & C Cell Infiltration and Transport 
Modeling", August 1 ,  2000. 

Whetstone Associates, "Envirocare of Utah Class A Cell Infiltration and Transport Modeling", 
Whetstone, July 19,2000. 
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LICENSE AMESDRlENT 

UTAH DEPARTMENT OF ENVIRONMENTAL QUALITY 
DIVISION OF RADIATION CONTROL 
RADIOACTIVE MATERIAL LICENSE 

Pursuant to Utah Code Annotated, Title 19, Chapter 3 and the Radiation Control Rules, Utah Administrati\!e 
Code (UAC) R3 13, and in reliance on statements and representations heretofore made by the Licensee designated 
below, a license is hereby issued authorizing the Licensee to transfer, receive, possess, and use the radioactive 
material designated below; and to use radioactive material for the purpose(s) and at the place(s) designated below. 
The license is subject to all applicable rules, and orders now or  hereafter in effect and to all conditions specified 
below. 
****************************************************************************************** 
LICENSEE ) 3. License Number UT 2300249 

1 Amendment # 22E 
1. Name EnergySolutions, LLC (EnergySolutions 1 

.................................... 
2. Address 423 West 300 South ) 4. Expiration Date 

Suite 200 1 October 22, 2003 (Under Tiniely Renewal) 

Salt Lake City, UT 84101 )********+************************** 
) 5. License Category 4-a 

.......................................................................................... 

I 
6. Radioactive Material 
(element and mass number) 

A. 

B 

'4. and B. 

Notwithstanding Conditions 9 
(Authorized Use), 16 (Prohibitions 
and Waste Requirements), and 56 
(containerized waste), typically large 
volume, bulky or containerized, soil 
or debris. Debris can include both 
decommissioning (cleanup) and 
routinely generated operational wastc 
including but not limited to 
radiologically contaminated paper, 
piping, rocks, glass, metal, concrete. 
wood, bricks, resins. sludge, tailings, 
slag. residues, personal protective 
equipment (PPE) that conforms to 
the size limitations in currently 
approved QAiQC Manual. 

7. Chemical andlor physical form 

Any Radioactive Material 
including Special Nuclear 
Material specified in License 
Condition 1 3 A through J. 

Special Nuclear Material As specified in License Condition 
13.A through J. 

8. Maximum Radioactivity 
andfor quantity of material the 
Licensee may possess at any 
one time. 
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6. Radioactive Material 
(element and mass number) 

7. Che~nical and/or physics1 fonn 

Sealed Source(s) registered pursuant 
to R313-22-210 or an equivalent U.S 
Nuclear Regulatory Commission or 

11 I I Agreement State regulation 

Sealed Neutron Source(s) registered 
pursuant to R3 13-22-2 10 or an 
equivalent U.S. Nuclear Regulatory 
Commission or Agreement State 
regulation 

I ~ E .  I Americium-24 1 (Liquid 

F. 

G. 

H. 

8 .  Maximum Radioactivity 

Uranium-238 

Strontium-90:Yttrium-90 

I.  

andlor quantity of material the 
Licensee may possess at any 
one time. 

Not to exceed 1 1 millicuries per 
source 

Liquid 

Americium-241 

Thorium-230 

Not to exceed 5 microcuries total 
activity per source 

Not to exceed 5 microcuries total 
activity 

Not to exceed 5 microcuries total 
activity 

Sealed Source(s) registered pursuant 
to R313-22-210 or an equivalent U.S. 
Nuclear Regulatory Conunission or 
Agreement State regulation 

Sealed Source(s) registered pursuant 
to R3 13-22-2 10 or an equivalent U.S. 
Nuclear Regulatory Commission or 
Agreement State regulation 

Plutonium-239 

Not to exceed 48.6 microcuries 
total activity Y 

Sealed Source(s) registered pursuant 
to R313-22-210 or an equivalent U.S. 
Nuclear Regulatory Comnlission or 
Agreement State regulation 

Not to exceed 2 1.9 microcuries 
total activity I 
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Strontium-90IYttriu1n-90 and Sealed Source(s) registered pursuant I I Not to exceed 8.1 millicuries per 
Americium-24 1 to R313-22-210 or an equivalent U.S. source 

8. Maximum Radioactivity 
and/or quantity of material the 
Licensee may possess at any 
one time. 

6. Radioactive Material 
'(element and mass number) 
I 
I 

Depleted Uranium 

7. Chemical andior physical form 

I 

Uranium-234, Uranium-235, 
Uranium-238, hlericium-241, 
and Plutonium-239 

Nuclear Regulatory corh-iission or 
Agreement State regulation 

Cobalt-60 and Cesium-1 37 

Cadmium-109, Cobalt-60. 
Cerium-139, Mercury-203, 
Tin-I 13, Cesium-1 37, Yttrium- 
88, and Cobalt-60 

Americiu~n-241 and 
Europium-I2 

Cesium- 1 37 

Custom Source - 55 gallon drum 
containing Depleted Uranium 
1 shavings in a homogenous concrete 
1 mix 

Calibration or Reference Combined 
Source(s) source 

K. Not to exceed 250 pounds, 56.8 
millicuries or 1 10,000 picocuries 
of Depleted Uranium 

Calibration or Reference Combined 
Source(s) 

Calibration or Reference Combined 
Source(s) 

M. 

N. 

***Applies to undisposed maximum quantity at the Class A disposal cell and the Mixed Waste landfill cell. 
*************************************++************************************************* 

Not to exceed 0.4 microcuries per 
source 

Not to exceed 5 microcuries per 
source 

Calibration or Reference Combined 
Sources 

Sealed Source(s) registered pursuant 
to R313-22-210 or an equivalent U.S. 
Nuclear Regulatory Commission or 
Agreement State regulation 

9. AUTHORIZED USE 

A. Licensee may receive, store, and dispose by land burial, radioactive material as naturally 
occumng and accelerator produced material (NARM) and low-level radioactive waste. Prior to 
receiving an initial, low-level radioactive waste shipment for disposal h m  a generator, the 
Licensee shall obtain documentation which demonstrates that the low-level radioactive wastes 
have been approved for export to the Licensee. Approval is required from the low-level 
radioactive waste compact of origin (including the Northwest Compact), o r  for states unaffiliated 
with a low-level radioactive waste compact, the state o f  origin, to the extent a state can exercise 
such approval. 

0. 

P. 

Not to exceed 2 microcuries per 
source 

Not to exceed 12 millicuries per 
source 
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In accordance with Utah Code Annotated 19-3-105, tlie Licensee may not receive Class B or 
Class C low-level radioactive waste without first receiving approval from the Executive 
Secretary of the Utah Radiation Control Board and also receiving approval from the Governor 
and the Legislature. 

The Licensee shall fulfill and maintain compliance with all conditions and shall meet all 
compliance schedules stipulated in the Ground Water Quality Discharge Permit, number UGW 
450005 (hereafter GWQ Pennit), issued by the Executive Secretary of the Utah Water Quality 
Board. 

Reserved 

The Licensee may dispose of Class A Low-Level Radioactive Waste (LLRW) and NARM in 
hk- - the  Class A, eritCClass A North. and Class A South disposal cells described in License 1 
Condition 40, and in the Mixed Waste Landfill Cell. Class A waste is defined in Utah Radiation 
Control Rule R3 13-1 5-1008 and NARM at ~313-12-3.  

Effective January 1, 2002, the Licensee shall not accept, possess, store or dispose of any 
radioactive waste delivered to the disposal site by any conveyance, unless the associated 
Shipping Documents have a valid Generator Site Access Permit number, issued by the Utah 
Division of Radiation Control, affixed. 

The Licensee may receive, treat, and dispose radioactively contaminated aqueous liquids and 
liquid mercury as characterized in the waste profile at the mixed waste facilities only, the waste 
must be Class A LLRW at receipt. 

The Licensee may receive and utilize as a training device one radioactively contaminated 
USDOT Specification 7A Type A shipping cask at the Containerized Waste Facility. The cask is 
to be maintained as referenced in License Condition 88.T.(2). 

Licensed material in ltems 6.C and 6.D, Sealed source(s) contained in compatible portable 
gauging devices (registered pursuant to R3 13-22-210 or an equivalent U.S. Nuclear Regulatory 
Commission or Agreement State regulation) for measuring properties of materials. 

Licensed material in Items 6.E through 6.L, for operational checks and efficiency determinations 
of radiation detection instrumentation. 

Licensed material in Items 6.M through 6 .0 ,  calibration or reference combined source(s) for use 
in conjunction with the Licensee's whole body counter. 

Licensed material in Item 6.P, sealed source(s) contained in MGP Instruments, Inc. Model IRD- 
2000 dosimeter calibrators!irradiators for tests and source checks of electronic dosimeters. 
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10. A. The Licensee may receive, store and dispose of licensed material at the Licensee's facility 
located in Section 32 of Township 1 South and Range 1 1 West, Tooele County, Utah. 

B. Section 32, Township 1 South and Range 11 West, Tooele County, Utah, is defined by the 
following points of reference: 

Southwest Section Comer: Latitude 40" 40' 51 .89406OW N 
Longitude 1 13" 7' 28.579640" W 

Elevation 4269.76 feet above mean sea level (amsl) 

Southeast Section Comer Latitude 40" 40' 50.906471" N 
Longitude 11 3" 6' 20.023247" W 

Elevatiol: 4277.27 feet-amsl 

Northwest Section Comer Latitude 40" 41' 44.093832" N 
Longitude 113" 7' 27.371551" W 

Elevation 4273.06 feet-amsl 

Northeast Section Comer Latitude 40" 41 ' 43.107203" N 
Longitude 113" 6' 18.839771" W 

Elevation 4280.83 feet-amsl 

C. The Southwest Section Comer marker of Section 32 shall be the Point of Beginning (POB). 

D. The Licensee shall cause a survey to be conducted by a Utah licensed land surveyor to identify 
the section comers of Section 31, Township 1 South, and Range 11 West, Tooele County, Utah 
(as defined in Condition 1 O.B). Licensee shall place monuments with brass caps at the identified 
section comer locations. .Monuments shall be permanent and constructed in a manner that will 
protect them from being disturbed. 

E. Licensed material in Items 6.C through 6.P shall be used only at the Licensee's facilities 
referent.:d in Condition 10.B. 

11. The open cell area within the Class A, &Class A North. and Class A South disposal embankments I 
where waste disposal/placement has or may occur, but the cover system has not been completed shall be 
limited to 3,650,000 square feet. Uncovered radioactive waste shall be limited to a surface area of 
1,020,000 square feet. 

12. Pursuant to UAC R313-12-55(l j, the Licensee is granted an exemption to UAC R313-25-9, as it relates 
to land ownership and assulnption of ownership. 
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SPECIAL H UCLEAR hlATERIAL 

13. In accordance wit11 the Order issued by the U.S. Nuclear Regulatory Commission dated January 14, 
2003, Docket No. 040-8989, License No. SMC-1559, the EnergySolutions may possess Special Nuclear 
Material (SNM) within the restricted area of the EnergySolutions facility as described in Condition 10 
provided that: 

A. Concentrations of SNM in individual waste containers must not exceed the values listed in Table 
13-A at time of receipt: 

Table 13-A 

a - for uranium below 10 percent enrichment and a maximum of 20 percent of the weight of the 
waste of materials listed in License Condition 13.B 

b - for uranium at or above 10 percent enrichment and a maximum of 20 percent of the weight of the 
waste of materials listed in License Condition 13.B 
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c - for uranium at any enrichment with unlimited quantities of materials listed in License Condition 
13.B and License Condition 13.C 

d - for uranium at any enrichment with sum of materials listed in License Condition 13.B and 
License Condition 13.C not exceeding 45 percent of the weight of the waste 

*The measurement uncertainty values in Column 3 above represent the maximum one-signa uncertainty 
associated with the measurement of the concentration of the particular radionuclide. 

The SNM must be homogeneously distributed throughout the waste. If the SNM is not homogeneously 
distributed, then the limiting concentrations must not be exceeded on average in any contiguous mass of 
600 kilograms. 

B. Except as allowed by notes a, b, c, and d in Condition 13.A, waste must not contain "pure forms" 
of chemicals containing carbon, fluorine, magnesium, or bismuth in bulk quantities (e.g., a pallet 
of drums, a B-25 box). By "pure forms," it is meant that mixtures of the above elements such as 
magnesium oxide, magnesium carbonate, magnesium fluoride, bismuth oxide, etc. do not contain 
other elements. These chemicals would be added to the waste stream during processing, such as 
at fuel facilities or treatment such as at mixed waste treatment facilities. The presence of the 
above materials will be determined by the generator, based on process knowledge or testing. 

C. Except as allowed by notes c and d in Condition 13.A, waste accepted must not contain total 
quantities of beryllium, hydrogenous material enriched in deuterium, or graphite above one 
percent of the total weight of the waste. The presence of the above materials will be determined 
by the generator, based on process knowledge, physical observations, or testing. 

D. Waste packages must not contain highly water soluble forms of uranium greater than 350 grams 
of uranium-235 or 200 grams of uranium-233. The sum of the fractions rule will apply for 
mixtures of U-233 and ti-235. Highly soluble fonns of uranium include, but are not limited to: 
uranium sulfate, uranyl acetate, uranyl chloride, uranyl formate, uranyl fluoride, uranyl nitrate, 
uranyl potassium carbonate, and uranyl sulfate. The presence of the above materials will be 
determined by the generator, based on process knowledge or testing. 

E. Mixed waste processing of waste containing SNM will be limited to stabilization (mixing waste 
with reagents), micro-encapsulation, macro-encapsulation using low-density and high density 
polyethylene, macroencapsulation using cementatious mix (Macro Mix), and thermal desorption. 

When waste is processed using the thermal desorption process, EnergySolutions shall confirm 
the SNM concentration following processing and prior to returning the waste to temporary 
storage. 

Liquid waste may be stabilized provided the SNM concentration does not exceed the SNM 
concentration limits in License Condition 13.A. For containers of liquid waste with Inore than 
600 kilograms of waste, the total activity (pCi) of SNM shall not exceed the SNM concentration 
in License Condition 13.A times 600 kilograms of waste. Waste containing free liquids and the 
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solids shall be mixed prior to treatment. Any solids shall be maintained in a suspended state 
during transfer and treatment. 

F. Energysolutions shall require generators to provide the following information for each waste 
stream: 

Before Receivt 
1. Waste Description. The description must detail how the waste was generated, list the 

physical fonns in the waste, and identify uranium chemical composition. 
2. Waste Characterization Summary. The data must include a general description of how the 

waste was characterized (including the volumetric extent of the waste, and the number, 
location, type, and results of any analytical testing), the range of SNM concentration 
ranges, and the analytical results with error values used to develop the concentration 
ranges. 

3. Uniformity Description. A description of the process by which the waste was generated 
showing that the spatial distribution of SNM must be uniform, or other information 
supporting spatial distribution. 

4. Manifest Concentration. The generator must describe the methods to be used to 
detennine the concentrations on the manifests. These methods could include direct 
measurement and the use of scaling factors. The generator must describe the uncertainty 
associated with sampling and testing used to obtain the manifest concentrations. 
EnergySolutions shall review the above information and, if adequate, approve in writing 
this pre-shipment waste characterization and assurance plan before permitting the 
shipment of a waste stream. This will include statements that EnergySolutions has a 
written copy of all the information required above, that the characterization information 
is adequate and consistent with the waste description, and that the information is 
sufficient to demonstrate compliance with Conditions 13.F.1 through 13.F.4. Where 
generator process knowledge is used to demonstrate compliance with Conditions 13.A, 
13.B, 13.C, or 13.D, EnergySolutions shall review this information and determine when 
testing is required to provide additional information in assuring compliance with the 
conditions. EnergySolutions shall retain this information as required by the State of Utah 
to permit independent review. 

At Receipt 
EnergySolutions shall require generators of SNM waste to provide a written certification with 
each waste manifest that states the SNM concentrations reported on the manifest do not exceed 
the limits in Condition 13.A, that the measurement uncertainty does not exceed the uncertainty 
value in Condition 13.A, and that the waste meets Conditions 13.9 through 13.D. 

G. Sampling and radiological testing of waste containing SNM must be performed in accordance 
with the following: One sample for each of the first ten shipments of a waste stream; or one 
sample for each of the first 100 cubic yards of waste up to 1,000 cubic yards of a waste stream; 
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and one sample for each additional 500 cubic yards of waste following the first ten shipments or 
following the first 1,000 cubic yards of a waste stream. Sampling and radiological testing of 
debris waste containing SNM can be waived if the Sh'M concentration is lower than one tenth of 
the applicable limit in License Condition 13.A. 

2-1. EnergySolutions shall notify the NRC, Region IV office within 24 hours if any of the above 
conditions are violated, including if a batch during a treatment process exceeds the SNM 
concentration in License Condition 13.A. A written notification of the event must be provided 
within 7 days. 

1. EnergySolutions shall obtain NRC approval prior to changing any activities associated with the 
above conditions. 

J. Notwithstanding License Conditionl3.A through 13.1, for the Containerized Waste Facility 
described in License Condition 10.F, the following limits for possession of SNM apply to the 
total combined quantities of SNM at the Containerized Waste Facility: 

Consistent with the definition of special nuclear material given in UAC R313-12-3, the 
maximum quantity of special nuclear material which the EnergySolutions may possess at any 
one time, shall not exceed: 350 grams of U-235, 200 grams of U-233, and 200 grams Pu, or any 
combination of them in accordance with the following formula: 

(Grams U-235) + (Grams U-233) + (Grams Pu) 
350 200 200 

< 1 - 

"Possession" and "Disposal" are defined in License Conditions 63 and 64 respectively. 

hllXED WASTE 

14. A. The Licensee may receive for treatment, storage, and disposal any radioactive waste as 
authorized by this license that is also determined to be hazardous (commonly referred to as 
mixed waste) as permitted by the "Hazardous Waste Plan Approvals" issued and modified by the 
Executive Secretary. Utah Solid and Hazardous Waste Control Board and "HSWA Permit" 
issued by the U.S. Environmental Protection Agency. 

B. The Licensee shall dispose of these wastes in the "mixed waste" disposal embankment only. 
Characteristic or listed hazardous waste treated at the Licensee's facility shall not be disposed of 
in the Class A North, the Class A. or the Class A South:& 1 1 .e(2) disposal cell. I 

WASTE TREATRIENT AND PROCESSING 

15. A. Prior to receipt of any low level radioactive or mixed wastes requiring treatment before disposal, 
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the Licensee shall. based on knowledge of the tecllnology to be used for treatment'processing of 
each particular radioactive or mixed waste, calculate and document that the resultant processcd 
waste is neither Class B nor Class C waste. 

B Reserved 

C. Following treatment at the Mixed Waste facility the Licensee shall classify the resultant 
processed waste in accordance with UAC R3 13-1 5-1 008. 

D. The Licensee shall manifest treated waste from the Mixed Waste facility fcr disposal in 
accordance with UAC R3 13-1 5-1006. 

PROHIBITIONS AND WASTE ACCEPTANCE REQUIREMENTS 

16. A. Sealed sources as defined in Utah Administrative Code (UAC) R313-12 shall not be accepted for 
disposal. 

B. In accordance with UAC R313-15-1008(2)(a)(v), waste shall not be readily capable of 
detonation or of explosive decomposition or reaction at normal pressures and temperatures, or of 
explosive reaction with water. 

C. In accordance with LAC R313-15-1008(2)(a)(vi), waste shall not contain, or be capable of 
generating, quantities of toxic gases, vapors, or fumes harmhl to persons transporting, handling, 
or disposing of the waste. 

D. In accordance u ith UAC R313-15-1008(2)(a)(vii), waste shall not be pyrophoric. 

E. Waste containing untreated biological, pathogenic, or infectious material including radiologically 
contaminated laboratory research animals is prohibited 

F. Liquid Waste Restrictions 

1. Except for liquid mercury, receipt of nonaqueaous liquid waste is prohibited unless 
specifically approved by the Executive Secretav. 

. . 
11. Treated liquid radioactive waste shall be disposed in the Mixed Waste Landfill Cell in 

accordance with LkRW-theI-RW and I 1 e.(ZLConstruction QA/QC Manual. 
. . . 
111. Only Utah Division of Radiation Control approved solidification or absorption agents as 

I 
listed in the State-issued Part B Permit are authorized for liquid waste treatment. 

iv. Liquid radioactive waste shall be solidified or absorbed in a manner such that no liquid 
component is disposed. 

v. Only containers authorized by the U. S. Department of Transportation as specified in the 
regulations (49 CFR parts 100 thru 180) for transporting liquid radioactive materials shall 
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be accepted for all liquid radioactive wastes, regardless of radioactivity concentrations. 

In accordance with UAC R313-15-lOO8(Z)(a)(viii), gaseous waste received for disposal in the 
Containerized Waste Facility shall be packaged at an absolute pressure that does not exceed 1.5 
atmospheres at a temperature of 20 degrees Celsius and the total activity of any container shall 
not exceed I00 curies (3.7 X 10" Bequerels). 

In accordance with UAC R3 13-1 5-1 008(2)(a)(ii), waste reccived for disposal in the 
Containerized Waste Facility shall not be packaged in cardboard or fiberboard containers. 

The Licensee shall not accept for disposal any neutron source (e.g., polonium-210, americium- 
241, radiu~n-226 in combination with berylliu~n or other target). 

Incinerator ash shall be treated, in preparation for disposal, in a manner that renders it non- 
dispersible in air. 

Radioactive waste containing chelating agents greater than 0.1 percent by weight shall be 
disposed of in the Mixed Waste Landfill Cell. 

The Licensee shall not accept containerized radioactive waste unless each waste package has 
been : 
i. Classified in accordance with R3 13-1 5-1 008, "Classification and Characteristics of Low- 

Level Radioactive Waste." In addition, the Licensee shall require that all radioactive waste 
received for disposal meet the requirements specified in the Nuclear Regulatory Commission, 
" Branch Technical Position on Concentration Averaging and Encapsulation", as amended. 

ii. Marked as either Class A Stable or Class A Unstable as defined in the most recent version of 
the "Low-Level Waste Licensing Branch Technical Position on Radioactive Waste 
Classification." originally issued May, 1983 by the U.S. Nuclear Regulatory Commission. 

iii. Marked with a unique package identification number, clearly visible on the package, that can 
be correlated with the manifest for the waste shipment in which the package amves at the 
facility. 

The Licensee may accept containerized Class A LLRW in the following waste packages for 
disposal in the Containerized Waste Facility of the Class A,  class A North, or Class .4 oortion 
of the Class A/I I e.(2) disposal cell: 

1. DOT "strong, tight" containers in accordance with 49 CFR 173 and meeting the 
following void space criteria: void spaces within the waste and between the waste and its 
packaging shall be reduced to the extent practicable, but in no case shall less than 85 

. . percent of the capacity of the container be filled 
11. High-Integrity Containers (HICs) exceeding the void space criteria provided in License 

Condition 16.M.i, shall be approved by the Executive Secretary. 
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... 
111. DOT "strong, tight" containers in accordance with 49 CFR 173 exceeding the void space 

criteria provided i n  License Condition 16.h.l.i and large components shall be placed as 
approved by the Executive Secretary. 

iv. Oversized DOT containers (larger than 215 cubic feet) meeting the void space criteria 
provided in License Condition 16.M.i shall be placed in accordance with the currently 
approved LLRW and 1 led?) Const~ction QA/QC Manual. I 

MANAGEMENT OF FREE LIQUIDS 

17. In accordance with UAC R313-15-1008(2)(a)(iv), solid waste received for disposal shall contain as little 
free standing and non-corrosive liquid as reasonably achievable, but shall contain no Inore fi-ee liquids 
than one percent of the volume of the waste. Solid waste received and containing fiee liquid in excess of 
1 % by volu~ne shall have the liquid removed and placed in the evaporation ponds or the liquid solidified 
prior to management. In addition, the Licensee shall notify the Division of Radiation Control within 24 
hours that the shipment(s) failed the requirements for acceptance and manage in accordance with the 
Waste Characterization Plan. 

@ RADIATlON SAFETY 

18. The Licensee shall co~nply with the provisions of UAC R313-18, "Notices, Instructions and Reports to 
Workers by Licensees or Registrants--Inspections"; and UAC R3 13-1 5, "Standards for Protection 
Against Radiation." 

19. The Licensee may transport licensed material or deliver licensed material to a canier for transport in 
accordance with the provisions of UAC R3 13-1 9- 100, Transportation." 

20. Writtcn procedures incorporating operating instructions and appropriate safety precautions for licensed 
activities shall be maintained and available at the location specified in License Condition 10.A. The 
written procedures established shall include the activities of the radiation safety and environmental 
monitoring programs, the aiiployee training program, operational procedures, analytical procedures, and 
instrument calibration. At least annually, the Licensee shall review all procedures to determine their 
continued applicability. 

21. The Licensee's Corporate Radiation Safety Officer shall review and approve written procedures as 
stated in License Condition 20 and subsequent changes to the procedures related to waste disposal 
operations. 

ROUTINE RlONITORING AND COKTAMlNATlON SURVEYS 

22. The Licensee shall conduct contamination surveys in accordance with Table 22-A: 
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TABLE 22-A 

23. The Licensee shall determine internal exposure of e~nployees under its bioassay program, in accordance 
with UAC R3 13- 15-204. 

24. The Licensee shall implement a respiratory protection program that is in accordance with UAC R313- 
15-703. 

25. The Licensee shall calibrate air sampling equipment at intervals not to exceed six months. 

26. The operational environmental monitoring program shall be conducted in accordance with the License 
Renewal Application: .4ppendix R (revised), dated October 3, 2006. I n o  change here] I 

27. Vehicles, containers, facilities, materials, equipment or other items for unrestricted use, except 

a conveyalices used for commercial transport of radioactive waste, shall not be released from the 
Licensee's control if contamination exceeds the limits found in Table 27-A. 
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TABLE 27-4 

• a. Where surface contamination on both alpha-and beta-gamma emitting nuclides exists, the limits 
established for alpha-and beta-gamma emitting nuclides should apply independently. 

b. As used in this table, dpm (disintegration's per minute) means the rate of emission by radioactive 
material as detennined by correcting the counts per minute observed by an appropriate detector 
for background, efficiency, and geometric factors associated with the instrumentation. 

c. Measurements of a\erage contamination should not be averaged over more than one square 
meter. For objects of less surface area, the average should be derived for each such object. 

d. The maximum contamination level applies to an area of not more than 100 cm2. 
e. The amount of removable radioactive material per 100 crn' of surface area should be determined 

by wiping the area with dry tilter or soft absorbent paper, applying moderate pressure, and 
assessing the amount of radioactive material on the wipe with an appropriate instrument of 
known efficiency. Wlen removable contamination on objects of less surface area is determined, 
the pertinent levels should be reduced proportionally and the entire surface should be wiped. 

f. The average and maximum radiation levels associated with surface contamination resulting from 
beta-gamma emitters shall not exceed 0.2 mrad'hr at 1 cm and 1.0 mradhr at 1 cm, respectively, 
measured through not more than 7 milligrams per square centimeter of total absorber. 

REPORTING 

Nuclidea 
C-nat, U-235, U-238, and 
associated decay products 

Transuranics, Ra-226, Ra-728, 
Th-230, Th-218, Pa-23 I ,  Ac- 
227, 1-1 25, 1-1 29 

Th-nat, Th-232, Sr-90, Ra-223, 
Ra-224, U-232, 1-126, 1-13], I- 
133 

Beta-gamma emitters (nuclides 
with decay modes other than 
alpha emissions or spontaneous 
fission) except Sr-90 and other 
noted above. 

28. Reserved. 

Column 7 
Maximum 'A' 

15,000 dpm alpha/ 
1 00cm' 

300 dpm! l 00cm2 

3,000 dpm/l 00c1n' 

15,000 dprn beta- 
gamtna!lOOcm' 

Column 1 
Average b.',r 

5,000 dpm alpha/ 
100cm' 

100 dpm/l 00c1n' 

1,000 dpmA 00cm2 

5,000 dpm beta, 
gan~ma~100cm2 

a 19. 
The Licensee shall submit the following reports to the Executive Secretary: 

Column 3 
Removable '-'.' 

1,000 dpm alpha! 
1 00cm2 

20 dpln/l 00cm2 

200 dpm/l 00ctn2 

1,000 dpm beta- 
gamma!100cm2 

A. Quarterly results from the Environmental Monitoring Program (Appendix R, as amended). The 
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report(s) shall be submitted within 90 days after the expiration of each calendar quarter. Calendar 
Quarter shall mean: 

B. A quarterly summary report detailing the radioisotopes, activities, weighted average 
concentrations, volume, and tonnage for waste disposed of during the calendar quarter. The 
report of volume (cubic feet and cubic yards) and tonnage (tons) shall be partitioned according to 
waste type: Low Level Radioactive Waste (LLRW), LLRW with PCBs, Mixed Wastc (MW), 
MW with PCBs, MW Treatment, NORM, Containerized Class A, uranium/thorium mill tailings 
(i.e. 1 le.(2) wastes), and waste generated prior to congress passing the Uranium Mill Tailings 
Radiation Control Act in 1978. The report(s) shall be submitted within 30 days after the 
expiration of each calendar quarter. Calendar Quarter shall mean: 

Second Quarter April, May, and June 
Third Quarter July, August, and September 

Reserved 

For the Mixed Waste Landfill Cell, the Licensee shall ensure that the maximum acceptable 
activities, used as source terms in the groundwater performance modeling are not exceeded after 
facility closure. Therefore, the Licensee shall notify the Executive Secretary, at the earliest 
knowledge, that the following nuclides are scheduled for disposal: berkelium-247 and chlorine- 
36. 

For the Class A, &Class A North, and Class A South oortion of the Class A South/l l e i21  
disposal cells. the Lice~~see sllall ensure that the maximum acceptable activities used as source 
tern~s in thc groundrvatcr pcrforrnancc modcling arc not cxcccdcd aficr facility closurc. 
Thcrcforc, the Liccnsce shall notify the Executive Sccrctary, at thc eiirlicst kno\+!ledgc, that the 
following nuclides are scheduled for disposal: aluminum-26, berkelium-247, calciurn-41. 
californium 250, chlorine-36, rhenium-1 57. terbium1 57, and terbium-158. 

An annual report shall be submitted by March 31st and shall report the cumulative void space 
(expressed as a percent of waste volume) disposed of in the Containerized Waste Facility for the 
previous year. 
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30. Except as provided by this condition, the Licensee shall maintain the :;.suits of sampling, analyses, 
sunoeys, and instrument calibration, reports on inspections, and audits, employee training records as well 
as any related review, invcstigations and corrective actions, for five (5) years. The Licensee shall 
maintain personnel exposure records in accordance with UAC R3 13- 15-20 1 . 

3 1. Radiation Safety operations for bulk, containerized and mixed waste, portable gauging device(s), 
radioactive source(s), and dnsimeter calibrator(s)/irradiator(s) shall be conducted by or under the 
supervision of Mark Ledoux? Corporate Radiation Safety Officer. 

32. A. The Licensee's staff shall meet the qualifications as described in Appendix I (October 6, 
2006, rev 19). 

B. Licensed material in License Conditions 6.C and 6.D. shall be used by, or under the 
supervision and in the physical presence of, the Corporate Radiation Safety Officer or 
individuals who have been trained in the Licensee's standard operating and emergency 
procedures and have satisfactorily completed at least one of the following: 

I .  The device manufacturer's training course for safe use and handling of portable 
gauging devices containing licensed material; or . . 

11. A portable gauge training prograin conducted in accordance with the provisions 
of a specific license issued by the Executive Secretary, an Agreement State or the 
U.S. Nuclear Regulatory Commission. 

C. Licensed material in License Conditions 6.E through 6.P shall be used by, or under the 
supervision of, thc Corporate Radiation Safety Officer, or individuals designated in 
writing by the Corporate Radiation Safety Oflicer. 

COSSTRCCTION ACTIVITIES 

33. The Licensee shall obtain prior written approval from the Executive Secretary prior to construction of 
significant facilities. Significant facilities shall include, but are not limited to waste, stormwater, and 
wastewater related handling, storage, and transfer projects. 

34. Reserved. 

35. Reserved. 

36. A. The West Rail Spur and Unloading facility shall be operated as a transfer station for Surface 
Contaminated Objects (SCO) and large components, (waste storage is prohibited). These objects 
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may be set on the gavel pad for 24 hours to facilitate unloading and transferring to the Class A 
disposal cell. 

B. The West Rail Spur and Unloading facility shall be operated as a transfer station for conveyances 
to be unloaded at the Containerized Waste Facility (unloading of waste packages is prohibited). 

37: All ion exchange resins shall be disposed of as follows: 

A. Solidified using solidification agents approved by the Executive Secretary and disposed of in the 
Containerized Waste Facility; or 

B. Packaged in High-Integrity Containers (HIC) approved by the Executive Secretary, carbon-steel 
liners, unapproved HICs, or poly HICs meeting the void space criteria described in License 
Condition 16.M.i and disposed of in the Containerized Waste Facility; or 

C. Packaged in High-Integrity Containers (HIC) approved by the Executive Secretary, carbon-steel 
liners, unapproved HICs, or poly HlCs not meeting the void space criteria described in License 
Condition 16.M.i and disposed of as approved by the Division under License Condition 16.M.ii 
or 1 b.M.iii in the Containerized ~ a s t e ~ a c i l i t ~ ;  or 

D. Disposed of in accordance with the requirements of the LLRW and 1 I e.(2) Construction Quality I 
Assurance/Quality Control Manual. 

38. The Licensee shall construct the Class A disposal Cell identified in Table 40-A in accordance with 
approved engineering design drawings "Series 9821 ". 

39 Waste placement and backfilling within the Containerized Waste Facility shall be conducted in 
accordance with the following: 

A. The Containerized Wasie Facility shall conform to the characteristics defined, analyzed, and 
described in the Engineering Justification Report "Class A Disposal Cell Containerized Waste 
Facility" (dated April 12, 2001); Engineering Justification Report, Addendum "Fifteen Percent 
Void Space Criteria" (Revision 1 dated October 10, 2001); and the AMEC letter to Envirocare of 
Utah, Inc. "Placement of Drum and B-25 Containers with 15 Percent Voids; Envirocare Class A 
- Containerized Waste Facility Near Clive, Utah" (dated October 2, 2001). Waste containers that 
have void space in excess of 15 percent shall be filled to the top of the container opening using 
Controlled Low Strength Material (CLSM) in accordance with the LLRW and Ile.(2) I 
Construction QAIQC manual. The Licensee is exempt from the CLSM cold weather 
requirements and the 48 hour notification for void rernediation only at the CWF Facility. 

B. Waste container placement configurations and associated waste placement procedures, backfill 
materials and procedures, and backfill cover materials shall be those approved by the Executive 
Secretary following testing according to Work Element: Containerized Waste Facility-Waste 
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Placement Test Pad of the currently approved LLRW and I le.(l) Construction Quality I 
Assurance/Quality Control Manual. 

C. Waste delivered in a shielded transportation cask shall remain in the cask until the waste is 
approved for disposal and the disposal location is prepared for the shipment. Waste received for 
disposal in the Containerized Waste Facility shall not be handled, stored or transferred within the 
contaminated portion of the Restricted Area without the approval of the Containerized Waste 
Facility Corporate Radiation Safety Ofticer. 

D. The Containerized Waste Facility shall be operated as a contamination-fiee portion of the 
Restricted Area until containerized waste disposal operations are completed. Bulk waste may 
then be used to coniplcte the filling of the cell. 

E Interim storage is applicable only to the Containerized Waste Facility. Packages containing 
radioactive material shall not be stored for a period of longer than 30 days from the date of 
receipt. Retention of waste materials above ground pending disposal up to 3 working days does 
not constitute storage. All packages in storage shall be shielded so that the package or shielding 
shall not exceed 40 m k l o u r  at one meter from the surface. 

40. The LARW and Class A Disposal Cells, shall be defined by the areas enclosed by the points of reference 
in Table 40-A. The Containerized Waste Facility within the Class A disposal cell shall be separated 
from the non-containerized area by a 6-foot chain link fence on the berm around the Containerized 
Waste Facility perimeter area. 

TABLE 40-A 
-1 

Disposal Cell Boundaries 
Coordinates 

I Latitude I Longitude I 
I I 

LARW Disposal Cell 
Northeast Comer 1 40'4 1'  10.700524" N 1 1 13' 6' 36.372920" W 1 
Southeast Comer 1 4OC30' 52.230624" N 1 1 13" 6' 36.713462" W 
Southwest Comer ! 30'40' 52.37904 1 " N 1 113'6'51.184491" W 
Northwest Comer 1 30°41' 10.851418" N 1 1 13' 6' 50.8461 82" W 
Class A Disposal Ccll 

I 
N W comer / 40°41' 28.004487" N 
SW comer 1 40'41' 14.175042" h' 
SE comer 1 40'41' 13.717662" N 
NE comer 1 40'41' 27.547403" N 
Class A North Disposal Cell I 

1 13'7' 23.847971 " W 
I 13'7' 24.1534 14" W 
1 13'6' 54.827468" W 
1 13'6' 54.52 1700" W 

NW comer 1 40'41 '46.28824"V ) 113°07'23.12804"W 
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SW comer 1 4O041'36.?28O3"N 1 113°07'23.11315"W 
SE comer 1 40°41'36.3531 1 "N ! 1 13OO6'52.98226"W * 

SE corner / 40"4 l '51.607!)58"!j 1 113"7'5.1?5960"W 
N E corns 1 3OC41'1 3.1313756"h' ( 1 ljr?'4.4O44 1 9"W 

I I I 
I 

YE comer 1 40°41'46.31 332"N [ 1 13"06'52.99589"W 
Class A &OII~~. 1~gt:tiolm d t1-p~ Class Southll lc.(2) Disposal Cell 
'4 W con-ror 

-. 
1 40"41'12.53169l"J I 1 13"7'74.0?741 SWW 

S\V ct~rncr 1 40'41 '55.0031 50°K i 1 13"7'21.681273"& -- 

[confirm coordinates aaainst mv edits to the apvlication andlor the final drawinrsl I 

I 
I 
I 

41. Reserved. 

42. Reswt-cd:The Licensee shall construct the Class A South poltion of the Class A South!l le.(2) disvosal 
cell identified in Table 40-.4 in accordance with approved engineering desiyn drawings "Series 0702 I". 

43. The Licensee shall construct the Class A North disposal cell identified in Table 40-A in accordance with 

a approved engineering design drawings "Series 04080". 

44. The Licensee shall fulfill all requirements and maintain compliance with all conditions in the LLRW 
and 1 1 e.(2) CQAJQC Manual and engineering drawings currently approved by the Executive Secretary. 

45. All engineering related soil tests conducted by the Licensee to demonstrate compliance with Condition 
44 shall be performed by a laboratory certified and accredited by the AASHTO Materials Reference 
Laboratory (AMRL.). Said certification / accreditation shall apply to clay liner, clay radon banier, soil 
filter layers, sacrificial soils, and riprap materials, or other soil or man-made materials as directed by the 
Executive Secretary. Said certification shall include all engineering test methods required by License 
Condition 44, or as directed by the Executive Secretary. The Licensee shall secure said certification and 
accreditation on or before December 3 1 ,  2006. 

46. Reserved 

47. The Licensee shall not initiate disposal operations in newly excavated areas until the Division has 
inspected and the Executive Secretary has approved the cell!embankment liner. 

CONSTRCCTION DRAWINGS. 

48. A. The Licensee shall provide a comprehensive set of drawings for the entire Clive site. The 
drawings shall correctly: (1) locate all structures, utilities, fences, ponds, drainage features 
railroad tracks, roads, storage facilities, loading and off-loading facilities, disposal embankments, 
all environmental monitoring locations including instruments/devices, and any other 
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appurtenances related to the operation, maintenance and closure of the disposal facility; and (2) 
provide structural details including site elevation. A directory shall be included that identifies 
drawings by discrete number, title, date and revision. The drawings shall indicate as-built 
conditions as they existed no earlier- than 30 days prior to the submittal. Drawings of finished 
construction shall be marked as "As-Built." 

B. Drawings showing approved future designs, shall be marked as "Record Drawings." Record 
drawings or construction drawings shall be certified by a Utah registered professional engineer. 

C. Within 30 days of the completion of any project that requires approval by the Executive 
Secretary, a set of "As-Built" drawings shall be submitted for review and inclusion into the 
comprehensive drawing set. 

SITE OPER.-ITING PROCEDURES 

49. Shipments containing free liquid in excess of 1 % shall be absorbed, evaporated, or the liquids removed 
only at facilities with approved secondary containment or the rail rollover facility. 

50. A. On-site generated waste shall be managed according to its radiological, physical and chemical 
characteristics. Solid phase material shall be disposed in -the Class A Cell, Class A North 
Cell, Class .4 South!l le.(2) Cell, =Mixed Waste Cell- I lc..:?; CeH. Waste water fionl 
decontamination facilities will be put in the evaporation ponds or sprayed on disposal cells for 
purposes of dust and engineering controls. 

B. Site equipment that has reached the end of its useful life, is not operational and does not meet the 
removable contamination limits of License Condition 27, Table 27-A, shall be disposed in the 
LLRW Class A Cell, ttr--Class A North Cell, or Class A South portion of the Class A 
South11 1 e.Q) Cell within 90 days as debris in accordance with requirements of the L L R W d  
11 e.(2) Construction Quality Assurance/Quality Control Manual or stored on approved facilities 
for storage, transfer, and sampling of bulk waste. 

C. Facility vehicles transferring or unloading waste shall not be left unattended. 

5 1. The following shall be implemented for LLRW and 1 1 e.(2) Waste segregation purposes: 

A. LLRW and 1 le.(2) waste shall not be managed silnultaneously at the Rail rollover facility, 
Shredder Facility, Rotary Dump Facility, or Rail Digging facility; 

B. Any vehicle or facility used to manage waste for disposal within the lle.(2) disposal 
embankment, must be clearly labeled to designate 1 le.(2) management. The labels shall be 
visible from both sides of a vehicle!facility designated for I le.(2) M .we management. 
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C. Equipment, vehicles and facilities, which are used for management of LLRW will be cleaned of 
any material before being used for 1 1 e.(2) waste management activities. Equipment, vehicles and 
facilities shall be cleaned of all waste material to a limit of 500 grams per square foot prior to 
being used for other waste types. 

52. Waste shipments or transportation packages received shall meet the following contamination control 
requirements for removable contamination 

*Less then 220 dpmil 00cm2 alpha 
*Less then 2200 dpm/l 00cm2 Beta-gamma 

If a shipment or transportation package does not meet the above contamination requirements, the 
Licensee shall take actions to reduce the risk for spread of contamination. 

53. A. Quarterly, the Licensee shall clean the facility roads, or more frequently when needed. The 
material collected from cleaning the roads shall be disposed within an approved disposal 
embankment for Class A waste. 

a B. On a biweekly basis (once every two weeks) between the first day of May and the last day of 
September, the Licensee shall spray a polymer solution on all exposed contaminated cell areas 
and areas of waste within the Class A Cell-md, Class A North Cell, and Class A South portion of 
the Class A South/l le.(2) Cell which have been disturbed in the previous two weeks. The 
Licensee will apply a polymer-based stabilizer in accordance with the manufacturer's 
instructions. 

C. The Licensee shall minimize the dust created during the process of placing and moving waste, 
through the use of water. Water or other engineering controls shall be placed on roads and in 
areas which work is being performed. 

D. The Licensee shall cease loading, hauling, and dumping of un-containerized waste whenever the 
5-minute average wind velocities exceed 35 miles per hour. When both the 5-minute average and 
5-minute maximum wind velocities are less than 35 mph as observed on the meteorological 
station, management of un-containerized waste may ressne. 

54. The Licensee shall fulfill and maintain compliance with all conditions and requirements in the Site 
Radiological Security Plan (Revision 2, March 28,2006). 

55. A. For the Class A and Class A North disposal cells, the Licensee shall ensure that the actual 
cumulative activity of chlorine-36 does not exceed 0.2828 picocuries per gram in accordance 
with the following formula: 

Total Activitv o f  chlorine-36 Rcceiivd (picoc~~ries) - < 0.2828 picocuries per gram 
Total Mass of Active Cell (grams) + Completed Cell (grams) 
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B. For the Class A and Class A North disposal cells, the Licensee shall ensure that the actual 
cumulative activity of berkelium-247 does not exceed 0.0001 picocuries per gram in accordance 
with the follo\ving fonnula: 

Tolal Activitll o f  her-keliunl-247 Received (picocuries) - < 0.0001 picoc~rries per- gram 
Total Mass o fAcri~~e Cell (grants) + Cornpieled Cell (grams) 

C. For the Mixed Waste disposal cell, the Licensee shall ensure that the actual cumulative activity of 
chlorine-36 does not exceed 8.75 picocuries per gram in accordance with the following formula: 

Total Acti1:ih. o f  chlorirte-36 Received (picocur-ies) - < 8.75 picocur-ies per grant 
Total Mass ofActive Cell (gran~s) + Completed Cell (grams) 

D. For the Mixed Waste disposal cell, the Licensee shall ensure that the actual cumulative activity of 
berkelium-247 does not exceed 0.00313 picocuries per gram in accordance with the following 
formula: 

a Total Acti~'itv o f  berlieliirnl-247 Received (picocuries) - < 0.00314 picocuriesper gram 
Total Mass o f  Active Cell (gronlsj + Conlpleted Cell (grams) I 

E. For the Class A po~:ion of the Class A South!ll e.(2) disposal cell, the Licensee shall ensure that the 
actual cumulative activity of berkeliu~n-247 does not exceed 0.00009 uicocuries per Uram in 
accordance with the following fonnula: 

Total Acth.it\: oi'bcrk~liwl-247 r.ecci\~ed (~icocur-ies) < 0.00009 picocrrries per ,vranz 
Total ;bI(~ss of..~lctil~e Ccll lerams j + Co~~mlctcd Ccll farnnrs) 

F. For the Class .4 portion of the Class .4 Southit lc.(2) disposal cell. the Licensee shall ensure that the 
actual cumulati\!e activity of calciunl-31 does not exceed 1.322 ~icocuries per gram in 
accordance with the followinrr, formula: 

7bfal Ac/h!i/y ofcalcivnl-dl retched (picocuries) < 1.322 picocl~r-ies per .eranl 
Total Xfass of'Active Cell /er.oiits) + Comple~ed Ccll (ara~nsl - 

G. For the Class A  ort ti on of the Class A South!l 1 e.(2) disposal cell. the Licensee shall ensure that the 
actual cumulative activity of chlorine-36 does not exceed 0.268 picocui-ies per warn in 
accordance with the tbllowinrr, fonnula: 

Tot01 Actit-in: o f  chlorine-36 rccei~~ed (picoctrric~s) < 0.268 picoczrrics per pram 
p 
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H. For the Class A vortion of the Class A South!l le.(2) disposal cell. the Licensee shall ensure that the 
actual cumulative activity of rhcniuin-147 does not exceed 5.556.0 vicocuries ver gram in 
accordance with the followina fonnula: 

Totnl / fc t i i ih  o f  rl~enirrm-187 received (uicocl~ricsl < 5,556.0 uicoc~n-ies per pram 

I. For the Class A portion of the Class A South/l le.(2) disposal cell. the Licensee shall ensure that the 
actual cuniulative activitv of technecium-99 does not exceed 77.778.0 uicocuries per gram in 
accordance with the following formula: 

7'otul A c t i i i ~  of'rrchnecirrm-99 recci~vd (picoct~ries) 4 77.778.0 dcoc~iries per erun~ 
Total Muss ofAcrir~e Cell Ig~-nrns) + Completed Cell (grams) 

56. Containerized Class A waste shall be certified by the generator to meet the Licensee's Waste 
Acceptance Criteria in accordance with the Waste Characterization Plan described in License Condition 
58. 

57. The Licensee shall move rail shipments into the Restricted Area within seven (7) days of arrival or 
return to the canier when management of the waste is not possible within the (7) day period, unless 
additional time is approved by the Executive Secretary of the Division of Radiation Control. The 
Licensee may perform the following activities on rail lines, not including the main line adjacent to 
Section 32: 

A. Visual Inspection 

B. Radiation level surveys 

C. Affix labels 
I 

58. The Licensee shall fulfill and maintain compliance with all conditions and requirements in the LLRW 
Waste Characterizatinn P1311 (February 27,-2006). [no change for Class A South1 

59. Reserved. 

! 
60. All wind dispersed litter located outside of the disposal cell/embankments, shall be retrieved by the 

Licensee and returned to the Licensee's control within 23 hours. 

61. Truck, railcar, and other equipment washdown (decontamination) facilities, including evaporation 
ponds, shall be controlled with fences or other approved baniers to prevent intrusion. 

62. All burial embankments and waste storage areas, including immediately adjacent drainage structures, 
shall be controlled areas, surrounded by a six-foot chain link fence. Upon site closure, all permanent 
fences shall be six-feet high chain link topped with three strand barbed wire, tip tension wire, and 
twisted selvedge. 
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63. Radioactive and mixed wastes within Section 32 and all rail spurs controlled by the Licensee around 
the Licensee's Disposal Facility are possessed by the Licensee. Wnste conveyed to the facility by truck 
is in transport as long as the commercial carrier driver and vehicle remain at the Clive disposal facility. 
The Licensee does not possess such waste for purposes of determining compliance with surety 
requirements and SNhl quantity limits, except that the Licensee does, however, possess any waste 
containing SNM that is not disposed of on the day it is delivered to the facility. 

64. "Disposal" is the locating of radioactive waste into a lift of the disposal embankment. Disposal does not 
include the storage of waste in containers on a lift when the container will ultilnately be emptied, the 
staging of containerized waste in the disposal embankment; or waste as "In Cell Bulk Disposal". 

MANIFESTISHIPPING REQUIREMENTS 

The Licensee shall comply with UAC R3 13-1 5- 1006 and UAC R3 13-25-33(8), Requirements for Low- 
Level Waste Transfer for Disposal at Land Disposal Facilities and Manifests. 

The Licensee shall not accept radioacti\,e waste for storage and disposal unless the Licensee has 
received from the shipper a completed manifest that complies with UAC R313-15-1006 and UAC 
R3 13-25-33(8). 

The Licensee shall maintain copies of complete manifests or equivalent documentation required under 
Conditions 65 and 66 until the Executive Secretary authorizes their disposition. 

The Licensee shall immediately notify the Executive Secretary or the Division's on-site representative 
of any waste shipment where there may be a possible violation of applicable rules or license conditions. 

The Licensee shall require anyone who transfers radioactive waste to the facility to comply with the 
requirements in UAC R313-15-1006. 

The Licensee shall acknowledge receipt of the waste within one (1) week of waste receipt by returning 
a signed copy of the manifest or equivalent document to the shipper. The shipper to be notified is the 
Licensee who last possessed the waste and transferred the waste to the Licensee. The returned copy of 
the manifest or equit,alent documentation shall indicate any discrepancies between materials listed on 
the manifest and materials received. 

The Licensee shall notify the shipper (e.g. ,  the generator, the collector, or processor) and the Division 
when any shipment or part of a shipment has not arrived within 60 days after receiving the advance 
manifest. 

The Licensee shall maintain a record for each shipment of waste disposed of at the site. At a minimum, 
the record shall include: 

A. The date of disposal of the waste; 

B. The location of the waste in the disposal site; 

C. The condition of the waste packages received; 

D. Any discrepancy between the waste listed on the shipment manifest or shipping papers and the 
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waste received in the shipment; 

E. A description of any evidcnce of leaking or damaged packages or radiation or contamination in 
excess of applicable regulatory limits; and 

F. A description of any repackaging of wastes in any shipment. 

FINANCIAL ASSURAKCEICLOSURE 

73. The Licensee shall at all times maintain a Surety that satisfies the requirements of UAC R313-25-31 in 
an amount adequate to fund the decommissioning and reclamation of Licensees' grounds, equipment 
and facilities by an independent contractor. The Licensee shall annually review the amount and basis of 
the surety and submit a written report of its findings by August 31 each year for Executive Secretary 
approval. At a minimum, this annual report shall meet the follou~ing requirements: 

a. Summary of Changes - the annual report shall include a written summary of any change in the 
cost estimate previously approved by the Executive Secretary, including, but not limited to: 

i. A description of any modification. addition, or deletion of any direct cost or post-closure 
monitoring and maintenance (PCMM) cost line item, including supporting justification, 
calculations and basis; 

ii .  Any change to the unique reference number (cost line item) assigned approved by the 
Executive Secretary for any direct or PCMM cost line item. 

b. Indirect Costs shall be based on the sum of all direct costs in accordance with the following 
values: 

c. RS Means Guide estimates of direct construction costs provided in the annual report shall be 
derived from or based on the most recent edition of the RS Means Guide for Construction. ' d. Report Certification - the annual report shall be prepared under the direct supervision of and be 
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certified by a professional with at least 5 years of construction cost estimation experience, who 
bears the seal of either a Professional Engineer or Professional Geologist currently licensed by 
the State of Utah. 

e. Electronic Format -the Licensee shall provide the report in both paper and electronic formats, as 
directed by the Executive Secretary. 

f. Within 60-days of Executive Secretary approval of said annual report, the Licensee shall submit 
written evidence that the surety has been adequately funded. 

73. One ( I )  year prior to the anticipated closure of tile site, the Licensee shall submit for review and 
approval by the Executive Secretary a site dccontamination and decon~missioning plan. As part of this 
plan, the Licensee shall demonstrate by measurements and!or modeling that concentrations of 
radioactive materials which may be released to the general environment, after site closure, will not 
result in an annual dose exceeding 25 millirems to the \\thole body, 75 millirems to the thyroid, and 25 
millirelns to any other organ of any member of the public. 

75. In accordance with UAC R313-25-33(6), the Licensee shall submit a financial statement annually by 
March 3 1 st of each year for the previous year. 

76. 
The Licensee shall revise the currently approved surety to account for future reclamation, 
decontamination and decommissioning of new facilities, as follows: 

A. Rotary Dump Facility - before handling, storage or processing of any radioactive waste at the 
Rotary Dump Facility, the Licensee shall submit a revised surety estimate for Executive 
Secretary review, and receive approval thereof. Said estimate shall include the Rotary Dump 
Facility and all related conveyances and appurtenances; and be submitted in conjunction with the 
As-Built Report required by Part 1.1.5 of the GWQ Permit. 

B. East Side Drainage Project - on or before February 28, 2007, the Licensee shall submit a revised 
surety estimate for the East Side Drainage Projecl for Executive Secretary review. Said estimate 
shall be submitted in conjunction nith the As-Built Report required by Part 1.1.7 of the GWQ 
Pennit. 

SPECIAL HANDLING 

77. Except while waste packages are being handled in the active areas of the Containerized Waste Facility. 
external gamma radiation levels shall not cxceed 40 mRfhr at one meter from the surface of any 
emplaced waste package or from shielding placed around disposed waste containers. 

78. The Licensee shall observe the following controls on waste handling at the Containerized Waste 
Facility: 

A. Before unloading any waste container whose external gamma radiation at the surface exceeds 10 - - 

Rhr, an ALARA review shall be performed and documented and a pre-job briefing shall be 
conducted. 
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B. As part of the ALARA review, the Licensee shall determine and record (1) estimates of the 
radiation dose rates for the waste container, disposal unit working face, and any other potcntinlly 
significant radiation sources; (2) expected durations of exposures to and distances from each 
radiation source; and (3) expected doses to each person involved in the actual disposal operation. 

Before unloading any waste container whose external gamma radiation at the surface exceeds 
200 Rfiir, a practice run shall be conducted. The practice run shall involve shielding, container(s) 
filled with non-radioactive material, and handling equipment that are similar to those involved 
with the actual shipment. Siinilarity includes similar rigging and physical characteristics (e.g., 
weight, dimensions, and attachments). Those personnel who will participate in receiving, 
processing, handling. and disposing of the actual waste will participate in the practice run, using 
actual procedures. The Licensee shall notify the Division 24 hours in advance of conducting the 
practice runs. 

D. On a case-by-case basis, the Executive Secretary may exempt the Licensee from conducting the 
required practice run, considering the results of earlier practice runs and actual experience 
handling waste containers with high radiation levels. 

79. Reserved. 

80. The Licensee shall notify in writing the Executive Secretary at the earliest possible date, but no later 
than 10 days before scheduled receipt of each shipment with contact radiation levels in excess of 200 
R:hr. The notitication shall include the anticipated dates of receipt and plan for disposal in the 
Containerized Waste Facility. 

81. The Corporate Radiation Safety Officer or other qualified person he designates shall be present for and 
shall observe the receipt, processing, handling, and disposal of each waste package with contact 
radiation levels in excess of 200 Rihr. 

82. The Licensee shall dispose of only closed containers in the Containerized Waste Facility. The Licensee 
shall not dispose of any breached waste container in the Containerized Waste Facility without first 
repairing the breached container or overpacking it in an undamaged container. The Licensee is 
authorized to open packages at its facility only to: 

A.  Repair or repackage breached containers. 

B. Inspect for compliance with conditions ofthis license. 

C. Confirm package contents and f ll  voids in packageslcontainers that have greater than 15% void 
space. 

D. Accomplish other purposes as approved by the Executive Secretary. 

83. The Licensee shall handle and emplace LLRW packages in the Containerized Waste Facility such that 
packaging integrity is maintained during handling, emplacement, and subsequent backfilling. Waste 
packages deposited in the Containerized Waste Facility shall be protected tiom any adverse effects of a operations which inay damage them. 
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SEALED SOURCES AND/OR DEVICES 

84. A. 1. Sealed sources shall be tested for leakage andlor conta~nination at intervals not to exceed 
the intervals specified in the certificate of registration issued by the U.S. Nuclear 
Regulatory Commission under 10 CFR 32.210 or by equivalent regulations of an 
Agrecment State. 

. . 
11. In the absence of a certificate from a transferor indicating that a leak test has been made 

within the intervals specified in the certificate of registration issued by the U.S. Nuclear 
Regulatory Comniission under 10 CFR 32.210 or by equivalent regulations of an 
Agreement State prior to the transfer, a sealed source received from another person shall 
not be put into use until tested. 

iii. Sealed sources need not be tested if they are in storage and are not being used. However, 
when they are removed from storage for use or transferred to another person, and have 
not been tested within the required leak test interval. they shall be tested before use or 
transfer. No sealed source shall be stored for a period of more than 3 years without being 
tested for leakage and/or contamination. 

iv. The leak test shall be capable of detecting the presence of 185 becquerels (0.005 pCi) of 
radioactive material on the test sample. If the test reveals the presence of 185 becquerels 
(0.005 pCi) or more of removable contamination, a report shall be filed with the 
Executive Secretary in accordance with R3 1 3- 1 5- 1208, and the source shall be removed 
immediately from senrice and decontaminated, repaired, or disposed of in accordance 
with Utah Radiation Control Rules. The report shall be filed within 5 days of the date the 
leak test result is known with the Division of Radiation Control, P.O. Box 144850, Salt 
Lake City, Utah 841 14-4850. The report shall specify the source involved, the test 
results, and corrective action taken. 

v. (a) The Licensee is authorized to collect leak test samples in accordance with 
Condition 85.D of this license, the Licensee's renewal application (dated March 1,  
2001), and the Licensee's Memo (dated March 1 1,2002). 

(b) The analysis of leak test samples shall only be performed by individuals who 
meet the qualifications of a Health Physics Technician I or 11, as detined by this 
license. The analysis of leak test samples shall be performed in accordance with 
the Licensee's renewal application (dated March 1, 2001), and the Licensee's 
Memo (dated arch 11 ,  2002). Alternatively, tests for leakage and/or 
contamination, including sample collection and analysis, may be performed by 
other persons specitically licensed by the Executive Secretary, the U.S. Nuclear 
Regulatory Comnlission, or an Agreement State to perform such services. 

vi. Records of leak test results shall be kept in units of Becquerels or ~nicrocuries and shall 
be maintained for inspection by representatives of the Executive Secretary. 
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B. Sealed sources or source rods, containing licensed material shall not be opened or sources removed 
from source holders, devices, or detachcd from source rods by the Licensee, except as specifically 
licensed by the Executive Secretary, an Agreement State, or the U.S. Nuclear Regulatory 
Commission to perform such services. 

C. The Licensee shall conduct a physical inventory every six months to account for all sealed sources 
and/or devices received and possessed under this license. The records of inventories shall be 
maintained for three years from the date of the inventory for inspection by the Division, and shall 
include the quantities and kinds of radioactive material, manufacturer's name and model numbers, 
location of the sources and!or devices, and the date of the inventory. 

PORTABLE GAUGING DEVICES: 

85. A. Each portable gauging device shall have a lock or outer locked container designed to prevent 
unauthorized or accidental removal of the sealed source from its shielded position. The gauge or 
its container must be locked when in transport, storage or when not under the direct sun~eillance 
of an authorized user. 

B. Each portable gauging device shall be kept under the constant sun~eillance (direct surveillance) 
of individuals trained in accordance with Condition 32.B of this license, when the device is not 
in secured storage, as required by Condition C of this license condition. 

C. When a portable gauging device is not in transit or under constant surveillance (direct 
surveillance) as required by Condition B of this license condition: 

1 The Licensee shall secure the device in accordance with R313-15-801(1) and (2). 
. . 
11. The Licensee shall not: 

(a) leave the device unattended or unsecured; 

(b) chain the device to a post, chain the device in the back of an open bed truck; or 
secure the device in any similar manner. 

D. Any cleaning andlor maintenance of portable gauging device(s) or the collection of leak test 
samples, performed by the Licensee, shall only be perfonned with the radioactive source/source 
rod in the safe shielded position. 

E. All cleaning andlor maintenance of portable gauging device(s), performed by the Licensee shall 
only be performed in accordance with Condition D of this license condition, and the 
manufacturer's instructions and recommendations. 

F. Any cleaning, maintenance, or repair of portable gauging device(s) that requires removal of the 
sources!source rod shall be performed only by the manufacturer or by other persons specifically 
licensed by the Executive Secretary, an Ageement State, or the U.S. Nuclear Regulatory 
Commission to perform such services. 
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86. A. The LDM-2000 reader shall only be connected to a maximum of two IRD-2000 irradiator 
modules. 

B. Devices(s) shall only be: 
I. installed in areas where de\:ice(s) can be secured and limited to individuals authorized to 

use device(s) pursuant to Condition A of this license condition and Condition 32.C of this 
license. . . 

11. used by individuals who meet the qualifications of a Health Physics Technician I or 11, as 
defined by this license. 

iii. used in accordance with the manufacturer's operating manual and certificate of 
registration issued by the U.S. Nuclear Regulatory Commission under 10 CFR 32.210 or 
by equivalent regulations of an Agreement State. The Licensee shall follow the 
manufacturer's recommendations for preventative maintenance and operational testing. 

C. Maintenance and servicing of device(s) shall only be performed by the manufacturer or persons 
specifically licensed by the Executive Secretary, the U.S. Nuclear Regulatory Commission, or an 
Agreement State to perfonn such services. 

D. The Licensee shall not perfonn calibration(s) for non-MGP Instrument dosimeters. 

INCREASED CONTROL CONDITIOSS 

87. The Licensee shall comply with the requirements described in the Division's letter dated November 14, 
2005 and attached document to the Division's letter entitled "Increased Controls for Licensees that 
Possess Sources Containing Radioactive Material Quantities of Concern." The Licensee shall complete 
implementation of said requirements before May 15, 2006 or the first day that radionuclides in quantities 
of concern are possessed at or ahove the limits specified in Table 1 ,  provided as an attachment to the 
Division's letter dated November 14, 2005, whichever is later. Within 25 days after the implementation 
of the requirements of this License Condition, the Licensee shall notify the Executive Secretary in 
writing that it has completed the requirements of this License Condition. 

CLOSEOUT CONDITIONS 

88. Except as specifically provided otherwise in this license, the Licensee shall conduct its program in 
accordance with the statements, representations, and procedures contained in the documents, including 
any enclosures, listed below. The Utah Radiation Control Rules, Utah Administrative Code R313 shall 
govern unless the statements, representations, and procedures in the Licensee's application and 
correspondence are more restrictive than the rules. 
A. License renewal application, revision 6, dated 16 March 1998. a B. Letter dated October 23, 1998. 
C. Letter dated January 15, 1999. 
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D. Lettcrs dated February 16, 1999, March 10, 1999, and March 23, 1999. 
E. Letter dated April 19, 1999, and the U.S. Nuclear Regulatory Comnlission's Order dated May 7, 

1999, and other administrative changes. 
F. Letter dated July 15, 1999. 
G. Letter dated September 1, 1999. 
H. Letters dated July 1 5. 1999: June 28, 1999, August 27: 1999, October 19, 1998 and August 19. 1099. 
I. Letters dated October 15, 1999, and November 4, 1999. 
J. Letters dated June 3, 1999, November 5, 1999, February 16,2000, and March 2 1,2000. 
K. Letters dated April 28,2000, May 5,2000, May 10,2000, and June 6,2000. 
L. The following documents refer to the Class A disposal cell. 

( 1 )  Letters dated September 24, 1999, March 6.  2000, April 14, 2000, July 21, 2000, July 26, 
2000, August 8,2000 and August 15,2000. 

(2) Revised Run-OniRun Oflf Berm Calculations dated May 26,2000. 
(3) Revised Engineering and Modeling Analysis dated June 19,2000. 

M. Request for License Amendment: Containerized Class A LLRW Disposal, dated Apr.12,2001. 
N. Engineering Justification Report, Addendum ''Fifteen Percent Void Space Criteria" (Revision 1 

dated October 10,2001 ). 

e 0. AMEC letter to Envirocare of Ltah, Inc. "Placement of Drums and 9-25 Containers with 15 Percent 
Voids; Envirocare Class A - Containerized Waste Facility Near Clive, Utah" (dated October 2, 
2001 ). 

P. AMEC letter to En\:irocare of Utah, Inc. "Response to Interrogatory Number 2: Placement of HlCs 
in Caissons; Envirocare Class A Disposal Facility Near Clive, UtahW(dated October I, 2001). 

Q. The following documents refer to revisions made in Amendment 14. 
(1) Letters dated January 22,2002, June 28,2002. 
(2) Appendix I. Organization (dated July 31,2002, Revision 14d). Letter dated July 31, 2002. 
(3) Site Radiological Security Plan (dated June 27, 2002, Revision 0). Letter dated June 27, 

2002. 
(4) In reference to Thennal Desorption treatment, letter dated May 13,2002. 

R. Letter CD02-0475, dated November 19,2002, (Change of Address) 
S. Letter CD03-0045, dated January 24, 2003 refers to revisions made in Amendment 16. 
T. The f~llowing documents refer to revisions made in Amendment 17: 

( 1 )  Letter CD03-0259, dated June 6,2003 refers to increase in open cell area. 
(2) Letter CD03-0249, dated May 29, 2003 refers to maintenance of a contaminated shipping 

cask used as a training aid device. 
(3) Letter CD03-0145, dated March 3 1, 2003 refers to revisions to Appendix I, Organization. 
(4) Letter CD03-0139, dated March 27, 2003 refers to personnel title changes. 
(5) Email: Tye Rogers to Dane Finerfrock, 4/1.4!03 1 1 : 12AM, Subject: Amendment 16. 
(6) Letter CD02-0447, dated October 31, 2002 refers to revisions to Appendix R, 

Environm~ntal Monitoring and Szrr~eillance Plan. 

a U. The following documents refer to revisions made in Amendment 18: 
(1) Letter CD02-0374, dated September 16,2002 refers to initial amendment request. 
(2) Email: Tye Rogers to John Hultquist, August 5, 2003 correspondence regarding several 
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issues regarding proposed changes to Waste Characterization Plan. 
(3) Letter from Radiation Control to Tye Rogers dated August 26, 2003 refers to propobed 

changes to the Waste Characterization Plan. 
(4) Letter CD03-0371 dated August 27, 2003 response to DRC letter dated August 26, 2003 

and revised Waste Characterization Plan dated August 27, 2003. 
A. The following documents refer to revisions made in Amendment 19: 

a. En\drocare of Utah Mixed Waste Cell lrlfiltration and Trai~sport Modeling. Whetstone 
Associates, November 22,2000. 

b. Letter CD01-0377, dated August 23, 2001, addendum to Class A Cell modeling 
(Whetstone Associates, Inc August 21,2001 Technical Memorandum). 

c. Letter DRC, dated March 5, 2003 acceptance of Mixed Waste disposal cell cover system 
design. 

d. Letter CD03-0123, dated March 24,2003, initial request to allow full Class A LLRW at the 
Mixed Waste Facility. 

e. Letter CD03-0428, dated October 20, 2003, response to DRC's request for additional 
information regarding Class A waste at the Mixed Waste Cell. 

f. Letter CD03-0430, dated October 22, 2003, justification for allowable concentrations of 

a Californium isotopes at the Mixed Waste Cell. 
6. Lctter CDO-7-0257, dated June 5, 2003, initial request to allow placement of mobile wastes 

in the sideslopes of the LARW Cell. 
h. Letter CD03-0295, dated July 7, 2003, response to DRC concern regarding the transition 

zones between the non-mobile and mobile cover designs. 
I. Letter DRC, dated October 9, 2003, authorization for Licensee to dispose of mobile wastes 

in accordance with the Groundwater Discharge Permit modification prior to amending 
the License. 

j. Letter DRC, dated April 23,2004, approval of open cell area expansion request. 
W. The following documents refer to revisions made in Amendment 20: 

(1) Letter CD03-0303, dated February 14,2003: Wastc Management Plan (WMP). 
(2) Email: Tye Rogers to John Hultquist, dated August 6,  2003 regarding several issues 

proposed to the Waste Management Plan. 
(3) Letter dated November 12, 2003, regarding four issues pertaining to the Waste 

Management Plan. 
(4) Letter CD03-0495, dated December 1, 2003, Response to November 12, letter regarding 

issues pertaining to the Waste Management Plan. 
(5) Letter dated December 9,2003, Waste Management Plan issues. 
(6) Elnail from John Hultquist to Tye Rogers, regarding meeting held January 13,2004. 
(7) Letter CD04-0033, dated January 22,2004, Waste Management Plan issues. 
(8) Letter dated February 6 ,  2004. responding to Envirocare's letter dated January 22,2004. 
(9) Letter CD03-0303, dated July 9, 2003, Organization rev. 15a. 
(10) Letter CD04-0082, dated February 19, 2004, rev 16, and Letter CD04-0195, dated April 

23,2004, rev-16; Appendix I ,  Organization. 
(I I) Letter CD03-0405, dated September 23, 2003, request to amend license conditions 37, 

I 



Page 33 of 38 
UTAH DIVISION OF RADlATlON CONTROL 

RADIOACTIVE MATERIAL LICENSE 
SUPPLEMENTARY SHEET 

License #UT 2300249 
Amendment W f  22F I 

76, and 78. 
(12) Meeting notes from two meetings held with Envirocare dated No\,ember 19, 2003 and 

June 17,2004. 
( 1  3) Elnail from Boyd lmai to Mark Ledoux dated June 22,2004. 
(14) Letter CD04-0338, August 25: 2004, amendment request regarding license conditions 76 

and 78. 
X. The following documents refer to revisions made in Amendment 21 : 

Letter and renewal application CD04-0549, dated December 23, 2004, request to change 
license condition 1 .  
Letter CD04-0499, dated November 8, 2004, Radiological Security Plan revision, license 
condition 54. 
Letter CD04-0508, dated November 17, 2004, Radiological Security Plan revision, 
license condition 54. 
Letter CD05-0071, dated February 17, 2005, request to amend license conditions 39(C) 
and 39(E). 
Letter CD05-0073, dated February 16, 2005, request for interim storage/corrective action 
plan. 

(1) Email from John Hultquist to Mark Ledoux, dated February 11, 2005, regarding interim 
storage/correcti\~e action plan. 

(2) Email from Mark Ledoux to John Hultquist, dated January 27, 2004, regarding interim 
storagelcorrective action plan. 
Email from Dane Finerfrock to Mark Ledoux, dated November 2, 2004, regarding 
interim storageJcorrective action plan. 
Letter CD05-0024, dated January 20, 2004 self identification concrete overpack QAIQC 
deficiencies. 
Letter CD05-0095, dated February 28, 2005, changes to the license application regarding 
electronic dosimetry. 
Elnail from Joe Heckman to John Hultquist dated 12- 17-2004, regarding revised 
documents to eliminate 50 mR;hr investigation. 
Letter CD05-0064, dated February 10,2005, request to amend license condition 1 I .  
Letter from Dane Finerfrock to Tye Rogers, dated February 22, 2005, increase open cell 
approval. 

(3) Letter and renewal application CD01-0089, dated March I ,  2001, application for license 
renewal (UT 2300320). 

(4) Email: Brian Clayman to Julie Felice, dated January 7, 2002, request for the addition of 
another gauge storage location and the designation of a different Radiation Safety Officer 
for license (UT 2300320). 

(5) Memo: Brian Clayman to Clark Clements, dated March 11 ,  2002, supplementary 
information for renewal of license (UT 2300320). 

(6)  Email: Brian Clayman to Clark Clements, CD02-0132 dated April 3, 2002, 
supplementary information for renewal of license (UT 2300320). 

(7) Letter CD02-0304, dated August 2, 2002, request to add sealed sources for whole body 
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counter to license (UT 2300320). 
(8) Letter CD02-0471, dated November 15, 2002, request for approval to move nuclear 

gauge storage location (UT2300320). 
(9) Letter CD03-0055, dated February 3, 2003, supplementary infonnation regarding gauge 

storage in Engineering Lab Trailer (UT2300320). 
(10) Letter CD03-0091, dated June 5, 2003, request to purchase a model MC-S-24 strata 

nuclear gauge (UT 2300320). 
(1 1) Letter CD03-0320, dated July 22, 2003, request to change Site Radiation Safety Officer 

for UT 2300320. 
(12) Letter CD04-0057, dated February 5, 2004, request to add a sealed source (contained in a 

calibrator) for the calibration of electronic dosimeters (UT2300320). 
(13) Letter CD04-0216, dated May 3, 2004, request to change Corporate Radiation Safety 

Officer and add radioactive materials to UT 2300249. 
Y. The following documents refer to revisions made in Amendment 22: 

(1) Letter CD04-0481, dated October 27, 2004, Amendment and Modification Request - 
Class A North Embankment. 
Letter CD04-0548, dated December 23, 2004, Revised Class A North Disposal 
Embankment License Amendment Request. 
URS Review of Revised Class A North Embankment Amendment Request, dated 
December 29,2004. 
Letter CD05-0024, dated January 17, 2005, Class A North Disposal Embankment 
License Amendment Request Revision 2. 
Letter CD05-0265, dated May 20, 2005, Revision of Appendix R, Environmental 
Monitoring and Sunleillance Plan. 
Letter CD05-0266, datcd May 25, 2005, Surety Calculations for the Class A North 
Disposal Cell. 
Memo: Treesa Parker to John Hultquist, datcd May 25, 2005, Proposed revisions to 
RML for Amendment 22 
Email: Treesa Parker to Christine Hiaring, dated June 1, 2005, License Amendment 22 
Minor Changes for Consistency. 

Z. The following documents refer to revisions made in Amendment 22A: 
(1) Division letter dated November 14,3005. 

AA. The following documents refer to revisions made in Amendment 22B: 
( 1 )  Letter CD05-0333. dated June 30, 2005, RML no. UT 2300249 Request for approval of 

revisions to Appendix I ,  Organization, and amendment of License Condition 32 A. 
(2) Memorandum dated August 2,2005, Subject; Review of Appendix 1 
(3) Letter CD05-0398, dated August 16,2005, Request for approval of revisions to Appendix 

I, Organization and amendment of license condition 3 1 .A,B,C. and 32A. 
(4) Letter CD05-0507, October 26, 2005, Additional information regarding proposed 

revisions to Appendix I, Organization and amendment of license condition 31 .A,B,C, and 
32A. 

(5) Letter CD05-0453, dated September 19, 2005 Request for amendment of License 
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Condition 9.10 RML UT2300478; Organization. 
Letter dated November 22, 2005, Request for information regarding request to revise 
Appendix I of the 1 le(2) License Application and Amendment of L.C. 9.1 0. 
Letter dated October 1 1, 2005, Re: Request for Infonnation: Revision to Appendix I and 
amendment 3 1A. B. C. and 32A. dated August 16.2005 (CD05-0398). 
memo ran dun^, dated October 3, 2005. Subject; Appendix I, revisions to RML 
UT2300249 conditions 31 A, B, C: and 32 A. 
Letter CD05-041 I ,  dated .4ubwst 23, 2005, Payment of administrative cost for Appendix 
I amendment request dated August 16.2005. 
Letter CD05-0472, dated September 30,2005, License condition 39.E amendment 
Email dated August 10, 2005. Subject: Draft amendment for LC 39.E and attached august 
10,2005, License Condition 39 E. amendment "draft". 
Email dated September 16,2005, Subject: RE: FW: Draft amendment for LC 39.E. 
Letter CD05-0285, dated June 1, 2005, Envirocare containerized waste facility concrete 
overpacks corrective action plan. 
Letter dated June 2, 2005, filling waste package voids at the containerized waste facility 
using controlled low strength material (CLSM) 
Letter CD05-0326, dated June 27,2005, Re: Letter to Mr. Dane Finerfrock, dated April 
13,2005, CD05-018 1 .  
Letter CD05-0366, dated July 26. 2005, Re: Letter to Dane Finerfrock, dated June 27, 
2005, CD05-0326. 
Letter CD06-0011, dated January 12, 2006, Request to amend License Condition No. 2, 
Address. 
Letter CD06-0043, dated February 3, 2006, Request to amend License Condition No. I, 
Company Name. 
Letter dated February 6, 2006, evidence of name change with the Utah Department of 
Commerce. 
Email dated October 6: 2005, Subject: License condition 39.E. 
Memorandum from Woodrow W. Campbell through Loren Morton and Dane Finerfrock 
to Envirocare File. dated January 13, 2006 regarding AMRL Soils Lab Certification for 
the Envirocare Soils Lab. 
Email dated February 15, 2006 from Loren Morton to Dan Shrum, Subject: License 
Amendment for Condition 73. 
Email dated December 23, 2005 from Loren Morton to Dane Finerfrock, Subject: 
Proposed Changes to License Condition 73 - Annual Surety Evaluation Report. 
Letter dated February 22,2006, Subject: Revise void remediation procedure OPC-6.0. 

lllowing documents refer to revisions made in Amendment 22C: 
Letter CD05-0435, dated September 8, 2005, Request to amend RML UT 2300249: 
Condition 58, Waste Characterization Plan. 
Letter CD05-0557, dated December 5, 2005, RML LrT 2300249; Condition 58 Waste 
Characterization Plan -Revised License Amendment Request. 
Letter CD06-0072, dated February 27, 2006, Radioactive Material License UT 2300249: 
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Condition 5 3  Waste Characterization Plan - Revised License Amendment Request. 
(3 )  Elnail dated February 24, 2006 froin Boyd Iinai to Sean McCandless Re: Waste 

Characterization Plan. 
( 5 )  Letter CD06-0059, dated February 15.2006, Radioactive Material License UT 2300249 - 

Self Identified Noncon~pliance. 
(6) Letter dated March 17. 2006, from the DRC regarding the February 15. 2006 letter of 

noncompliance. 
(7) Letter CD06-0055) dated Fehruary 9, 2006, Request to Amend RML UT 2300249 to 

show addition of Liquid Radioactive Sources to License Condition 6.E. 
(8) Letter (CD06-0092) dated March 8, 2006, RML UT 2300249; Request for administrative 

amendment. Conditions 21A and B and Condition 81. 
CC. The following documents refer to revisions made in Amendment 22E: 

(1) CD06-0389, "Request to amend Radioactive Materials License No. UT 23000249 and 
I 

1 le.(2) Radioactive Materials License No. UT 23000478 - Request for approval revised 
Appendix 1, Orgar~i-ration," October 6, 2006. 

(2) Shredder Facility 
a. CD05-0448, "Radioactive Materials License No. UT 2300249 (RML) and Groundwater 

Quality Discharge Permit UGW450005 (GWQDP). Request to Construct Shredding 
Facility," September 15,2005. 

b. CD05-0532, "Request to Construct Shredding Facility - Revised Design and 
Interrogatory Response," November 14,2005. 

c. CD05-0556, "Request to Construct Shredding Facility - Additional Information," 
December 2,2005. 

d. CD06-0036, "Request to Construct Shredding Facility - Response to Round 2 
Interrogatories", February 1,2006. 

e. CD06-0098, "Request to Construct Shredding Facility - Response to Round 3 
Interrogatory," March 10. 2006. 

f. ASTM F- 14 17, "ASTM Method F 141 7-93," March 29,2006. 
g. CD06-0188, "Request to Constluct Shredder Facility - Response to Round 4 

Interrogatory," May 9, 2006. 
h. CD06-0211, "Request to Construct Shredder Facility - Response to Round 4B 

Interrogatory," May 25, 2006. 
i. CD06-0234, "Requests to Construct Shredder and Rotary Dump Facilities - Revised 

Wastewater Management Process," June 19.2006. 
j. "EnergySolutions LLC Low-Level Radioactive Waste Closure & Post-Closure Trust 

License UT 2300249 Trust #I 6673400," June 29,2006. 
k. CD-0346, "Interim Wastewater Management Plan for the Shredder Facility - Response 

to August 18,2006 Request for Additional Infonnation," August 3 1, 2006. 
1. CD06-0388, "Radioactive Material License UT 2300429 and Groundwater Quality 

Discharge Pennit (GWDP) No UGW450005 Shredder Facility - Request to Operate," 
October 5,2006. 
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m. CD06-0407, "Comment on Proposed Amendment of Radioactive Material License UT 
2300249 and Groundwater Quality Discharge Permit (GWDP) KO UGW450005, 
October IS, 2006. 

n. CD06-0114, "Radioactive Material License UT 2300249 and Groundwater Quality 
Discharge Permit No UGM1450005 Shrcdder Facility - Submittal of Revised 
Drawings" October 25,2006. 

o. CD06-0425, "Groundwater Quality Discharge Permit No UGW450005 (GWQDP) 
Submittal of Revised Appendix J and K," November 7,2006. 

(3) Rotary Dump Facility 
a. CD05-0564, "Request to Construct - Rotary Dump." December 12. 2005. 
b. CD05-0570, "Request to Construct Rotary Dunip 00 Sublnittal of Dose Assessment," 

December 16,2005. 
c. CD06-0086, "Request to Construct Rotary Durnp Facility - Response to Round 1 

Interrogatory", March 2, 2006. 
d. ASTM F-1417, "ASTM Method F 141 7-92," March 29? 2006. 
e. CD06-0147. "Request to Construct Rotary Dump Facility - Revised Drawings," 

April 10, 2006. 
f. CD06-02 10. "Request to Construct Rotary Dump Facility - Response to Round 2 

Interrogatory," May 25, 2006. 
g. CD06-0211, "Request to Construct Rotary Dump Facility - Response to Round 4B 

Interrogatory", May 25. 2006. 
h. CD06-0226, "Request to Construct Rotary Dump Facility - Response to Round 2B 

Interrogatories," June 8, 2006. 
i. CD06-0234, "Requests to Construct Shredder and Rotary Dump Facilities - Revised 

Wastewater Management Process." June 19, 2006. 
(4) Intermodal Container Wash Building 

a. CD05-0291a, "Radioactive Materials License No. LIT 2300249 (RML) and 
Groundwater Quality Discharge Pennit UGW450005 (GWQDP). Request to Construct 
Intennodal Container Wash Building and Access Control Building," June 9.2005. 

b. CD05-0388, "Request to Construct lnte~modal Container Wash Building - Revised 
Design and Supplemental Infonnation," August 8.2005. 

c. CD05-0432, "Request to Construct Intennodal Container Wash Building - Revised 
Design and Interrogatory Response," September 1,2005. 

d. CD06-0110, "MARSSIM Release for New Intermodal Container Wash Facility," 
March 22,2006. 

e. CD06-0206, "Radioactive Material License UT 2300249 and Groundwater Quality 
Discharge Permit No UGW450005 lntennodal Container Wash Building - Request to 
Operate," May 22,2006. 

f. "EnergySolutions LLC Lon -Level Radioactive Waste Closure & Post-Closure Trust 
License UT 2300249 Trust #16673400," June 29,2006. 

g. CD06-0259, "Groundwater Quality Discharge Permit (GWDP) h o  UGW450005 
Intermodal Container Wash Building - Revised Appendix J and K," July 10,2006. 
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(5) Decontamination Access Control Building 
a. CD05-0291 h, "Radioactive Materials License No. UT 2300249 (RML) and 

Groundwater Quality Discharge Pennit UGW450005 (GWQDP). Request to Construct 
Intem~odal Container Wash Building and Access Control Building," June 9, 2005. 

b. CD05-0367, "MARSSIM Release of New Boxwash Access Control", July 26.2005. 
c. CDO6-0139, "Radioactive Material License UT 2300249 and Groundwater Discharge 

Quality Permit (GWDP) No UGW450005 Decontamination Access Control Building - 
Request to Operate", April 6,2006. 

d. "EnergySolutions LLC Low-Level Radioactive Waste Closure & Post-Closure Trust 
License UT 2300249 Trust #I 6673400," June 29,2006. 

e. CD06-0245, "Groundwater Discharge Quality Permit (GWDP) No UGW450005 
Decontamination Access Control Building - Revised Appendix J and K and Drawing 
No 0501 5-S 100," June 30,2006. 

(6) East Side Drainage Project 
a. CD06-0175, "Request to Construct East Side Drainage and Gray Water System 

Modifications," May 1,2005. 
b. CD06-0244, "East Side Drainage and Gray Water System Modifications - Response to 

DRC Review," June 30,2006. 
c. CD06-0293, "Groundwater Discharge Quality Permit No CGW450005 East Side 

Drainage and Gray Water System - Revised Design and BAT Plans," August 4,2006. 
d. CD06-0327, "Groundwater Discharge Quality Permit No UGW450005 East Side 

Drainage and Gray Water System - Revised Appendix J BAT Perfonnance Monitoring 
Plan and Appendix K BAT Contingency Plan," August 23,2006. 

e. CD06-0328, "Groundwater Discharge Quality Permit No UGW450005 East Side 
Drainage and Gray Water System - Revised Drawings," August 24,2006. 

I 
DD. The followinr! doculnents rcfer to revisions made in Arncndment 2-F: 

a. CD08-0005, "Request to Construct Class A South Dispohal Cell," Januanl 4,2008. I 
UTAH RADIATION CONTROL BOARD 

Dane L. Finerfrock, Executive Secretary Date 
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STATE OF UTAH 

DIVISION OF WATER QUALITY 

UTAH WATER QUALITY BOARD 

P.O. BOX 16690 

SALT LAKE CITY, UTAH 841 16-0690 

Ground Water Quality Discharge Permit 

In compliance with the provisions of the 
Utah Water Quality Act, Title 19, Chapter 5, Utah Code Annotated 1953, as amended, 

EnergySolutions, LLC 
423 West 300 South, Suite 200 
#salt Lake City, Utah 84101 

@ hereafter referred to as the "Permittee", is granted a Ground Water Quality Discharge Permit for 
a Low-Level Radioactive Waste and 1 le.(2) Waste Disposal Facility in accordance with 
conditions set forth herein. This facility currently consists of four separate operable units: a Low- 
Activity Radioactive Waste (LARW) cell, an 11e.(2) Cell, a Mixed Waste cell, and a Class A 
cell, which are located at approximately latitude 40' 41' 18" North, longitude 113' 06' 54" West. 

This modified Ground Water Quality Discharge Permit amends and supersedes all other Ground 
Water Discharge permits for this facility issued previously. 

This modified permit shall become effective on September 6,2007. 

This permit and the authorization to operate shall expire at midnight, March 1,2005. 

Co-Executive Secretary 

0 Water Quality Board 
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I. SPECIFIC CONDJTlOKS 

A. Ground Water Classification 

Based on ground water quality data submitted by the permit applicant, ground water in 
the vicinity of the site is defined as Class IV, saline ground water. 

B. Background Ground Water Quality 

1.  Background Oualitv from Existing Monitoring Wells 

Based on ground water quality samples collected through May 1998, the upper 
boundary of background ground water quality is defined as the mean 
concentration plus the second standard deviation for any contaminant in any 
individual well as determined by the Executive Secretary. 

Based on prior waste disposal practices, the background ground water quality 
level for PCBs shall be below the Practical Quantitation Limit (PQL) identified in 
the currently approved Appendix I. 

2. Determination and Revision of Backmound Ground Water Oualitv 

After submittal of additional ground water quality data, background ground water 
quality values may be revised by the Executive Secretary. 

C. Ground Water Protection Levels 

1. Ground Water Protection Levels, 1,ARW Cell, Class A Cell. etxHJlass A North 
Cell, and Class A South portion of the Class A South/ll e.(2) Cell 

Based on the types of wastes to be received for disposal in the low-activity 
radioactive waste (LARW) facility, which include naturally occumng radioactive 
materials (NORM) and Class A low-level radioactive waste (LLRW), an 
evaluation of indicator isotopes and their mobility, and the Ground Water Quality 
Standards (GWQS); ground water protection levels (GWPL) are defined as either 
the GWQS or the Background Concentration, whichever is greater, as listed in 
Tables 1 A and 1 B of this Permit. In all cases, ground water quality in any 
compliance monitoring well at the LARW cell, Class A cell, d ~ C l a s s  A North 
cell, and Class A South portion of the Class A SoutWl le.(2) cell shall comply I 
with the GWPLs found in Table ]A, unless other GWPLs have been cited on a 
well and contaminant-specific basis in Table I B, below. 

2. Ground Water Protection Levels, 1 I e.(2) portion of the Class A South/l Ie.(2) 
Cell - 

I 

Based on the types of waste to be disposed of in the 1 le.(2)   or ti on of the Class A 
South11 led21 cells, an evaluation of the Ground Water Quality Standards; 
GWPLs for inorganic, dissolved metals, and organic parameters are defined as 
either the GWQS or the Background Concentration, whichever is greater, as listed 
in Tables 1 C and 1 D of this Permit. In all cases, ground water quality in any 
compliance monitoring well at the I le.(2)  ort ti on of the Class A SoutWl le.(2) 
Disposal cellv shall comply with the GWPLs found in Table IC, unless other I 
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GWPLs have been cited on a well and contaminant-specific basis in Table 1 D, 
below. 

3. Revision of Ground Water Protection Levels 

After submittal of additional ground water quality data, the ground water 
protection levels may be revised by the Executive Secretary. 

Table 1A: Ground Water Protection Levels (GWPL) -Universal to All LARW, 

1. All ground water protection levels (GWPLs) derived from Ground Water Quality Standards (GWQS, see UAC 
R3 17-6-2), except as noted. 

2. Due to naturally elevated concentrations of arsenic and molybdenum in the Class IV saline aquifer at Clive, 
Utah, these constituents are poor indicators of cell leakage and therefore will not be used as compliance 
parameters with ground water protecrion levels. However, the Permittee will continue to sample, analyze, and 
report arsenic and molybdenum data in all compliance monitoring wells at Permit and License renewal as a best 
management practice. 

3. Beryllium and Nickel GWQS derived from EPA drinking water Maximum Contaminant Levels (MCL), as 
published in the July 17, 1992 Federal Register, Vol. 57, No. 138, pp. 31776 - 31849, Table 1. 
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4. Total uranium GWQS of 0.03 mg:l from EPA final IdCL in Sational Primary Drinking Water Regulations Final 
Rule for Radionuclides (December 7. 2000 Federal Register, Vol. 65, No. 236, p. 76708). 

5. GWQS for acetone, 2-Butanone, and carbon disulfide determined by DWQ staff from reference doses available 
in the technical literature, see August 8, 1994 DWQ Staff Report: Ground Water Quality Conditions and 
Proposed Revision to Ground Water Protection Levels, Envirocare of Utah Inc., Low-Level Radioactive Waste 
and I le.(2) Waste Disposal Facility, near Clive, Tooele County, Utah, p. 3. 

6. GWQS for chloroform derived from a 1998 EPA final drinking water MCL for total tnhalomethane compounds 
in "Drinking Water Standards and Health Advisories", EPA 822-B-00-001, Summer 2000. 

7. GWQS for methylene chloride derived from EPA drinking water MCL (ibid.). 

8. G WQS for I , I ,  2-Trichloroethane from final EPA MCL in "Drinking Water Regulations and Health 
Advisories", EPA 822-B-96-002, October 1996. 

9. All GWPL values for alpha-emitting radionuclides based on 1 E-4 lifetime cancer mortality risk concentration 
levels provided in 1991 EPA draft MCL values for drinking water (July 18, 1991 Federal Register, Vol. 56, No. 
138, pp. 33078-9,33100-3, and Appendix C). 

10. Adjusted Gross alpha activity excludes radon, radium-226, and uranium alpha particle activity. Gross alpha 
activity to be determined by co-precipitation, EPA Method 00-02. 

11. Neptunium-237, as determined by Total Radioactive Neptunium, EPA Method 907.0. 

12. All GWPL values for betalgamma emitting radionuclide parameters based on a 4 milliremlyear equivalent 
dosage. as per 1991 EPA draft MCL values for drinking water (July 18, 1991 Federal Register, Vol. 56, No. 
138, pp. 33078,33103, and Appendix B). 

13. Iodine-129, as determined by Total Radioactive Iodine, EPA Method 902.0. 

14. GWQS of 5 pCi/l for combined radium-226 + radium-228 from final EPA MCL in National Primary Drinking 
Water Regulations Final Rule for Radionuclides (December 7, 2000 Federal Register, Vol. 65, NO. 236, p. 
76708). 



Part 1 
Permit No. L-GW450005 

Table  1B: G r o u n d  W a t e r  Protection Level ~ x c e ~ t i o n s " ' -  LARW, Class A, r a d - C l a s s  A North& 
Class  A South  Wells  I 

I 

Ra-226+Ra-228 7.78 
g r o u n d  ground '1 

water quality concentrations above GWQS, or as otherwise specified below. Background concentration is 
defined as the mean concentration plus the second standard deviation for any contaminant in any individual 
well. 

2. The number of significant figures used for all GWPLs determined by laboratory results previously repofled by 
the Permittee. 

3. Adjusted Gross alpha activity excludes radon, radium-226, and uranium alpha panicle activity. Gross alpha 
activity to be determined by co-precipitation, EPA Method 00-02. 

4. Iodine-129, as determined by Total Radioactive Iodine, EPA Method 902.0. 
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Table  1C: G r o u n d  W a t e r  Protection Levels - Universal f o r  all lle.(Z) Wells 

ILAII tield, inorganic, dissolved metals, and organic indicator organic parameters and corresponding GWPLs 
for the 1 le.(2) wells are equivalent to those for the LARW wells in Table 1 A, above. 

2. All ground water protection levels (GWPL) derived from Ground Water Quality Standards (GWQS, see 
UAC R3 17-6-2), except as noted. 

3. Due to naturally elevated concentrations of arsenic and molybdenum in the Class IV saline aquifer at Clive, 
Utah, these constituents are poor indicators of cell leakage and therefore will not be used as compliance 
parameters with ground water protection levels. However, the Pennittee will continue to sample, analyze, 
and report arsenic and molybdenum data in all compliance monitoring wells at Permit and License renewal 
as a best management practice. 

4. Beryllium and Nickel GWQS derived from EPA drinking water Maximum Contaminant Levels (MCL), as 
published in the July 17, 1992 Federal Register, Vol. 57, No. 138, pp. 31776 - 31849, Table 1. 

5. GW'QS for acetone, 2-Butanone, and carbon disulfide determined by DWQ staff from reference doses 
available in the technical literature, see August 8, 1994 DWQ Staff Report: Ground Water Quality 
Conditions and Proposed Revision to Ground Water Protection Levels, Envirocare of Utah Inc., Low-Level 
Radioactive Waste and 1 le.(2) Waste Disposal Facility, near Clive, Tooele County, Utah, p. 3. 

6. GWQS for chloroform derived from a 1998 EPA final drinking water MCL for total trihalomethane 
compounds in "Drinking Water Standards and Health Advisories", EPA 822-B-00-001, Summer 2000. 

7. GWQS for methylene chloride derived from EPA drinking water MCL (ibid.). 

8. Naphthalene GWQS derived from final EPA drinking water LHA (ibid.). 
9. GWQS for diethyl phthalate based on draft EPA drinking water LHA (ibid.). 

10. GWQS for 2-methylnaphthalene could not be located or determined, thanks to a lack of reference dosage 
information in the technical literature. Consequently, a detection monitoring approach has been taken and 
the GWPL set equal to the minimum achievable detection limit for the compound as a result of matrix 
interferences from high TDS content of Clive ground water. As health-based risk or other reference dosage 
information becomes available, the Executive Secretary may modify the Permit and set a GWQS for 2- 
methlynaphthalene. 



Part I 
Permit 50. LGW450005 

T a b l e  ID: G r o u n d  W a t e r  Protection Level Esceptions "' - 1 le.(2) Wells 

T a b l e  1 D exceptions constitute specific wells and parameters determined to have natural background 
ground water quality concentratibns above GWQS, or as otherwise specified below. ~ a c k ~ r o i n d  
concentration is defined as the mean concentration plus the second standard deviation for any contaminant 
in any individual well. 

2. The number of significant figures used for all GWPLs determined by laboratory results previously reported 
by the Permittee. 

Tab le  1E: G r o u n d  Water Protection Levels Universal to All Mixed Waste Wells  

f t l .  Total uranium GWQS of 0.03 mg!l from EPA final MCL in National Primary Drinking Water I 
Regulations Final Rule for Radionuclides (December 7,2000 Federal Register, Vol. 65, No. 236, p. 76708). 

2. All GWPL values for alpha-emitting radionuclides based on I E-4 lifetime cancer mortality risk 
concentration levels provided in 1991 EPA draft MCL values for drinking water (July 18, 1991 Federal 
Register, Vol. 56, No. 138, pp. 33078-9,33100-3, and Appendix C). 

3. Adjusted Gross alpha activity excludes radon, radium-226, and uranium alpha particle activity. Gross alpha 
activity to be determined by co-precipitation. EPA Method 00-02. 

4. Neptu~lium-237, as determined by Total Radioactive Neptunium. EPA Method 907.0. 

5. A11 GWPL values for betargamma emitting radionuclide parameters based on a 4 millirem/year equivalent 
dosage, as per 1991 EPA draft MCL values for drinking water (July 18, 1991 Federal Register, Vol. 56. 
No. 138, pp. 33078,33103, and Appendix B). 

6. lodine- 129, as determined by Total Radioactive lodine, EPA Method 902.0. 
7. GWQS of 5 pCi!l for combined radium-226 - radium-228 from final EPA MCL in National Primary 

Drinking Water Regulations Final Rule for Radionuclides (December 7,2000 Federal Register, Vol. 65, 
No. 236, p. 76708). 
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T a b l e  IF: G r o u n d  W a t e r  Protection Level Exceptions "'- Mixed  W a s t e  Wells 

ground water quality concentrations above GWQS, or as otherwise specified below. ~ackground 
concentration is defined as the mean concentration plus the second standard deviation for any contaminant 
in any individual well. 

2. The number of significant figures used for all GWPLs determined by laboratory results previously reported 
by the Permittee. 

3. Adjusted gross alpha activity excludes radon, radium-226, and uranium alpha particle activity. Gross alpha 
activity to be determined by co-precipitation, EPA Method 00-02. 

D. Best A v a i l a b l e  T e c h n o l o g y  ( B A T )  D e s i g n  Standard 

1 .  Discharge Technology Performance Criteria 

Best available technology for the facility will incorporate discharge technology 
based on the use of earthen materials in both the bottom liner and final cover. 
However, under no circumstances shall the facility cause ground water at the 
compliance monitoring wells (Part I.F.l) to exceed the ground water protection 
levels in Part 1.C for the following minimum periods of time: 

A Southil le.(2) 

I 
Said performance standards shall be measured from the following initial startup dates: 1988 [LARW 
Cell], 1992 [Mixed Waste Cell], 1991 [I le.(2) Cells], 2000 [Class A Cell] 
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If after review of any environmental monitoring data collected at the facility, the 
Executive Secretary determines that the ground water protection levels in Part l.C 
of the Permit may be exceeded at the compliance monitoring wells before 
completion of the above-minimum time periods, said potential shall constitute a 
violation of the Best Available Technology requirements of this Permit. 

2. Final Authorized LARW Cell Engineering Desipn and Suecifications 

The best available technology design standard shall be defined by, and 
construction of the LARW facilities shall conform to the engineering plans 
summarized in Table 2A, below, and the specifications listed in the approved 
6eRW-LLRW and 1 1 e.(2) Construction Quality Assurance/Quality Control 
(CQAIQC) Plan (Radioactive Materials License No. 2300249 (the License), I 
Condition 44): 

For the LARW cell, this engineering design includes, but is not limited to, the 
following elements: 

a) Cover System - shall include the following materials or as specified by the 
approved CQA/QC Plan (Radioactive Materials License, Condition 44), 
from the top down: 

1) An 18-inch thick erosion banier consisting of a 1.25-inch, or greater, 
average diameter rock material over the top-slope area, and a 4.5-inch, 
or greater average diameter rock material over the side-slope area, as 
specified on the approved engineering drawing number 9407-4, 
Revision S2, dated and submitted on October 15, 1999, 

2) A 6-inch thick upper filter zone consisting of sandy gravel material, 

3) A 12-inch compacted thickness of sacrificial soil with a minimum 
Residual Moisture Content of 3.5% (by weight). Such Residual 
Moisture Content shall be the asymptotic value measured by ASTM 
Methods D-3 152 and D-2325 at soil tensions above 15 bars, 

4) A 6-inch lower filter zone consisting of sandy gravel material with a 
minimum permeability of 3.5 crn/sec, 
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5) A ?-foot thick clay radon barrier measured vertically. Said radon 
banier will be divided into two layers: 

i) An upper layer, 1 foot thick, with a field hydraulic conductivity 
of 5.OE-8 cm/sec or less, and 

ii) A lower layer, 1 foot thick with a field hydraulic conductivity of 
I .OE-6 cmlsec or less. 

Top slope of the embankment shall be between 2% and 4%: as 
specified on the approved engineering drawings, and side slopes shall 
be no steeper than approximately 5: 1. The outside toe of the clay radon 
ban-ier/liner shall extend outward and beyond the outermost edge of 
the waste layer and shall merge with the bottom clay liner. 

b) Waste Layer - the waste layer shall not exceed a final thickness of 43 feet 
above the top of the bottom clay liner. 

c) Clay Bottom Liner - the bottom clay liner shall be constructed below 
natural grade on slopes no greater than 0.12% north to south and 0.2% east 
to west. Final grade and elevation for the base of the clay liner will comply 
with the approved engineering design (Table 2A). This liner will be 
constructed after excavation of the site to the total design depth, followed by 
placement of imported clay materials, which meet the approved 
specifications for material and construction. The new clay liner shall be 
graded to prevent the accumulation of leachate over the existing I -foot thick 
clay liner. The clay liner shall be a minimum of 2 feet thick, measured 
perpendicular to the slope, constructed in accordance with the approved 
H-f?+&LLRW and 1 le.(2) CQNQC Plan (Radioactive Material3 License, I 
Condition 441, and have a field hydraulic conductivity of 1 .OE-6 cm/sec or 
less. 

Table 2A: Approved LARW Cell Engineering Design Drawings 

Last Revision Date 
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Table  2A: Approved LARW Cell Engineering Design Drawings 

Drawing I Last Revision Date I Subject 
03046A-V04 Rev. - I August 1,2003 I LARW Disposal Cell - Radon Barrier Redesign Sections and I I Details 
03046.4-V05 Rev. - I August 1,2003 I LARW Disposal Cell - Radon Barrier Redesign Section and I 
L9 July 2 I ,  1993 Fence Details 
Page I March 10: 1994 LARW Bulk Storage Pad Repair: Plan View, As-Built 
Page 2 March 10, 1994 LARW Bulk Storage Pad Repair: Details - As-Built 
9412-1, Rev. A December 5, 1994 LARW Bulk Storage Pad French Drain Addition Plan View and 

3. 1 led21 Dis~osal Cell Design 

The best available technology design standard shall be defined by, and 
construction of the 11 e.(2) cells shall conform to the approved engineering design 
summarized in Table 2B, below, and the specifications listed in the currently 
approved LLRW and 1 le.(2) Construction QNQC Plan /Radioactive Material 

. .  . License. Condition 4 4 1 1 ,  

Table  2B: Approved I le.(2) Cell Engineering Design Drawings 

I a f - 2  
0702 -- I -\:5 -- I I :4.'08 1 Class - A ~ i r u t h ; ~  1e.(2) I>is~lo-ill C'CII ( 7 0 ~ 1 s ~ ~ ~ ! i ~ x  
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Said 1 1 e.(2) cell engineering design shall include, but is not limited to, the 
following elements: 

a) Cover System - shall include the following materials, as described from the 
top down: 

1) Top-slope Area - the top-slope shall consist of the following materials, 
from the top down: 

i) Riprap Erosion Barrier - a 12-inch thick layer of rock armor 
material with a particle size ranging from 0.75 to 4.50 inches in 
diameter with an average diameter between 1.125 and 3.0 inches. 

WdFil ter  Zone - a single 12-inch thick layer of granular material 
with a particle size ranging from 0.31 25 to 3.0 inches in diameter 

I 
(coarse sand to fine cobble) and a minimum hydraulic conductivity of 
42 cmlsec. 

iii) Upper Radon Bamer - a layer of clay material at least 12 inches 
thick with a field hydraulic conductivity of 5.OE-8 cm/sec or less. 

iv) Lower Radon Bamer - a layer of clay material at least 3 feet 
thick with a field hydraulic conductivity of 1 .OE-6 cmlsec or less. 

The minimum slope for top-slope areas shall be LW%. 

2) Side-slope Area -the side-slope area shall consist of the following 
I 

materials, from the top down: 

+&Riprap Erosion Bamer - an 18-inch thick layer of rock armor 
material with a particle size ranging from 2.0 to 16.0 inches in 

I 
diameter with an average diameter between 4.5 and 8.0 inches. 

i-i-)hJ-Filter Zone - a single 12-inch thick layer of granular material ( 
with a particle size ranging from 0.3 125 to 3.0 inches in diameter 
(coarse sand to fine cobble) and a minimum hydraulic conductivity of 
42 cmlsec. 

i i c ) ~ U p p e r  Radon Barrier - a layer of clay material at least 12 inches I 
thick with a field hydraulic conductivity of 5.OE-8 cmlsec or less. 

+&Lower Radon Baniel- - a layer of clay material at least 2.5 feet I 
thick with a field hydraulic conductivity of 1 .OE-6 cmlsec or less. 

The minimum slope for side-slope areas shall be 20%. 

b) 1 1 e.(2) Waste Layer - the I 1 e.(2) waste shall not exceed a final thickness of 
47 feet above the bottom clay liner. 

c) Bottom Clay Liner - the clay liner will be constructed only after excavation 
of the site to the total design depth, followed by placement of imported clay 
materials which meet the approved specifications for material and 
construction. The clay liner shall be a minimum of 2 feet thick, measured 
perpendicular to the slope, and have a field hydraulic conductivity of 
I .OE-6 cmlsec or less. 
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4. Final Authorized Class A, &Class A North. and Class A South vortion of thc 
Class A Southil I e.(2) Cell Engineering Desipn and Svecifications 

The best available technology design standard shall be defined by, and 
construction of the Class A, &Class A North, and Class A South facilities shall I 
conform to the engineering plans summarized in Table 2C, below, and the 
specifications listed in the approved LLRW and I 1e.Q) Construction Quality 
Assurance/Quality Control (CQAIQC) Plan (Radioactive Materials License, 

I 
Condition 34): 

For the Class A, &Class A North, and Class A South cells, this engineering I 
design includes, but is not limited to, the following elements: 

a) Cover System - top-slope and side-slope areas shall include the following 
materials or as specified by the approved LLRW and 1 1 e.(2) CQAIQC Plan 1 
(Radioactive Materials License, Condition 44), from the top down: 

1) An 18-inch thick erosion bamer consisting of a 1.25-inch, or greater, 
average diameter rock material over the top-slope area, and a 4.5-inch, 
or greater average diameter rock material over the side-slope area, as 
specified on the approved engineering drawing number 982 1-01, 

2) A 6-inch thick upper (Type A) filter zone consisting of sandy gravel 
material, I 

3) A 12-inch compacted thickness of sacrificial soil with a minimum 
Residual Moisture Content of 3.5 % (by weight). Such Residual 
Moisture Content shall be the asymptotic value measured by ASTM 
Methods D-3 152 and D-2325 at soil tensions above 15 bars, 

4) A 6-inch lower (Type B) filter zone consisting of sandy gravel 
material with a minimum permeability of 3.5 cmlsec, with the 
exception of the Class A South side s l o ~ e  where the Tvve B filter zone 
shall be 18-inches thick, 

Material gradation of the sacrificial soil layer and upper and lower 
filters shall comply with the following requirements: 

5 )  A 2-foot thick clay radon barrier measured vertically. Said radon 
bamer will be divided into two layers: 

12 
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i) an upper layer, 1 foot thick, with a field hydraulic conductivity of 
5.OE-8 cm'sec or less, and 

ii) a lower layer, 1 foot thick with a field hydraulic conductivity of 
1 .OE-6 cmlsec or less. 

Top slope of the embankment shall be between 2% and 4%, as 
specified on the approved engineering drawings, and side slopes shall 
be no steeper than approximately 5: 1.  The outside toe of the clay radon 
barrierher shall extend outward and beyond the outermost edge of 
the waste layer and shall merge with the bottom clay liner. 

b) Waste Layer - the waste layer shall not exceed a final thickness of 54 feet 
above the top of the bottom clay liner. 

c) Clay Bottom Liner - the bottom clay liner shall be constructed below 
natural grade on slopes no greater than 0.12% north to south and 0.2% east 
to west. Final grade and elevation for the base of the clay liner will comply 
with the approved engineering design (Table 2C). This liner will be 
constructed after excavation of the site to the total design depth, followed by 
placement of imported clay materials, which meet the approved 
specifications for material and construction. The new clay liner shall be 
graded to prevent the accumulation of leachate over the existing I-foot thick 
clay liner. The clay liner shall be a minimum of 2 feet thick, measured 
perpendicular to the slope, constructed in accordance with the approved 
LLRW and I I e.(2) CQA/QC Plan (Radioactive Materials License, 
Condition 44), and have a field hydraulic conductivity of 1 .OE-6 d s e c  or 

I 
less. 

Table 2C: Approved Class A, awtClass A North, and Class A South Cell Engineering 
Design Drawings 

I 
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5. Dis~osal Cell Location Restrictions 

The LARW, 1 le.(2) ~ortiori of the Class A Southil le.(21, Class A, e-~tf-Class A 
North, and Class A South  ort ti on of the Class A South:lle.(2) disposal cells shall 
be restricted to the following locations in Section 32, Township 1 South, Range 
1 1 West, SLBM, as specified on the currently approved engineering plans, 
drawings, and the approximate Latitude and Longitude Coordinates provided in 
Table 3 below: 

Table 3: Authorized LARLV, lle.(2), Class A, &Class A North, and Class A 
South 

Disposal Cell Locations 
I 

I 
I 
I 
I 

This description does not include the Mixed Waste facility, located east of the 
LARW Cell, which is authorized under a separate RCRA permit from the Utah 
Division of Solid and Hazardous Waste. 

6.  Definition of LARW Waste 

For purposes of this Permit, Low-Activity Radioactive Waste (LARW) is defined 
as radioactive wastes, which meet the definition of Class A Low-Level 
Radioactive Waste (LLRW) under the Utah Radiation Control Rules, UAC R3 13- 
15-1 008, or are defined as Naturally Occurring and Accelerator Produced 
Radioactive Materials under the Utah Radiation Control Rules, UAC R3 13-12-3. 
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7. Definition of Mobile Waste 

Any waste containing any of the following isotopes shall be considered a mobile 
waste and subject to special provisions or requirements under this Permit: 
aluminum-26, berkelium-247, calcium-4 1 ,  californium-249, californium-250, 
carbon-14, chlorine-36, iodine-129, neptunium-237, rhenium-] 87, sodium-22, 
technetium-99, terbium-1 57, terbium-158, or tritium. 

8. Definition of PCB/Radioactive Waste 

For purposes of this Permit, PCBIRadioactive Waste to be accepted for disposal 
shall meet the criteria specified in R3 15-3 15-7(2)(a) or (3)(b)(i-vi) of the rules 
designated for disposal in a nlunicipal or non-municipal non-hazardous landfill. 

9. Definition of 1 1 e.(21 Waste 

For purposes of this Permit, 1 le.(2) Waste is defined as "... tailings or wastes 
produced by the exhaction or concentration of uranium or thoAum from any ore 
processed primarily for its source material content", as detined in Section I Ie.(2) 
of the U.S. Atomic Energy Act of 1954, as amended. 

10. Collection Lvsimeters for Future Construction at the Class A. &Class A North, 
and Class A South Cells 

Future construction of the clay bottom liner of Class A, w N l a s s  A North& 
Class A South  ort ti on ofthe Class A South/l I e.(2) Cells shall include the I 
installation of collection lysimeters below the bottom clay liner, in accordance 
with the CQA Plan for Collection Lysimeter Construction currently approved by 
the Executive Secretary and included herein as Appendix C. The Permittee shall 
also comply with the currently approved Operation, Maintenance and Closure 
Plan for Collection Lysimeters, also included herein as Appendix C. In addition, 
the Permittee shall comply with the following requirements: 

a) Collection Lysimeter "As-Built" Report -within 30 days of completion of 
the construction of each lysimeter, the Permittee shall submit an "As-Built" 
Report for Executive Secretary approval. 

b) Future Collection Lysimeter Construction Notification - the Permittee shall 
submit a notice of construction of additional lysimeters in the Class A, wtd 
Class A North,Class A South oortion of the Class A South/lle.[2J Cells. I 
Said notice shall be submitted at least one week prior to construction in 
order to allow the Executive Secretary to inspect lysimeter construction. 

c) Future Collection Lysimeter Construction - in addition to any design or 
construction requirements found in the currently approved Appendix C, the 
Permittee shall construct all future collection lysimeters in a manner that 
will allow the lysimeter to be operated in compliance with all performance 
standards mandated by Part I.E. 1 1 or monitoring requirements dictated by 
Part I.F.6 of this Permit. Any changes to the approved design or 
construction specifications in Appendix C shall require prior Executive 
Secretary approval. 
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1 1 .  Future Modification of Disposal Cell Enpineering Desicn or Suecifications 

Any change in the approved engineering design or specifications which causes a 
significant adverse effect to the infiltration performance of a disposal cell shall 
require prior submittal and Executive Secretary approval of infiltration and 
contaminant transport analysis of the proposed change. Said changes must be 
submitted to the Executive Secretary as a written request with the revised 
engineering drawings, specifications, ground water flow and contaminant 
transport models, or any other documentation deemed necessary by the Executive 
Secretary, at least 180 days prior to the effective date desired by the Permittee. 

12. Final Authorized En~neering Desim and Suecifications for Waste and 
Wastewater Related Facilities 

Best available technology design standards for related facilities at the disposal site 
shall be defined by, and construction conform to the engineering plans and 
specifications summarized in Table 5, below and other requirements contained in 
an approved -Construction QA/QC Plan. I 

Table 5: Approved Engineering Design Drawings for WastelWastewater Related Facilities 
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Table 5: Approved Engineering Design Drawings for Wastel\Vastewater Related Facilities 

05023-S 1. Rev. 1 Concrete Container Holding Pad Safety 

05056-L2, Rev. 2 
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Table 5: Approved Engineering Design Drawings for Waste/Wastewater Related Facilities 

05056-C7, Rev. 6 

Container Wash 
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Table 5: Approved Engineering Design Drawings fo r  Waste/WJastewater Related Facilities 

1 Sediment Basin Liner Plan 
05008-SL101, Rev. 3 ( Seplember 1, ( lntem~odal Container Wash Building; 

( 20b5 I Sediment Basin Liner Sect~on A-A 
- 

05008-SL102, Rev. 3 1 September 1, ( lntermodal Container Wash Building; I 
I 20.05 

- 
Sediment Basin Liner Section B-B 

Decontanlination 05015-G001, Rev. 1 Februay 23, 2006 Access Control Building: Map Layout and 
Access Control Index 

, Building 0501 5-C100, Rev. 1 February 23,2006 Access Control Building; Facilities Location 

East Side 
Drainage and 
Gray Water 
System 

0501 5-CIOI, Rev. 2 February 23,2006 Access Control Building: Floor Plan 
05015-C 102, Rev. 2 Februaty 23,2006 Access Control Building; Elevations 
05015-C103, Rev. 3 February 23,2006 Access Control Building, Typical Sections 
05015-C104. Rev. 0 Febmarv 23.2006 Access Control Buildine. Site Layout and , . 

Gray Water Tank and &e 
05015-S100, Rev. I February 23,2006 Access Control Building, 1000 Gallon Gray 

Water Tank 
05015-M100, Rev. 1 February 23,2006 Access Control Building, Mechanical HVAC 

I Modifications I I I PI," . a".. 
06007-C3, Rev. 5 2/26/07 East Side Drainage, Internal Container Wash 

Facility Gray Water System Plan 
06007-C4. Rev. 4 2/26!07 East Side Drainage. Decon Access Control 

Gray Water system 
06007-Dl, Rev. 4 2:26:07 East Side Drainage, Section and Details 
06007-PI, Rev. 4 2:26/07 East Side Drainage, Pipelines d4 and #5 

I Alignments and Profiles 
06007-SLI, Rev. 3 1 3/14/07 1 East Side Drainage, Storm Water LiR Sump 

Plan 
06007-SL2, Rev. 3 3 /  14;07 East Side Drainage, Storm Water Lift Sump 

Section 
06007-SL3, Rev. 3 3;14/07 East Side Drainage, Storm Water Lift Sump 

I ( Section 
06007-V I. Rev. 3 1 2;26!07 1 East Side Drainage. Storm Water and Waste - - 

( Flow Diagram 
06007-P2. Rev. 1 1 4!5/07 I Pipeline 4A and 5A Extension into the 1997 

I I I 

hionhwest Comer 0602 1 -G 1 I TBD 1 Northwest Comer Pond; Title Sheet 
Evaporation Pond 0602 1 -C I ) TED I Northwest Comer Pond; General Site Plan and 



Part I 
Permit No. LGW'450005 

Table 5: Approved Engineering Design Drawings for WastelWastewater Related Facilities 

&Drawings cited do not include numerous drawings that present information not directly related to waste or waste I 
water containment. Drawings listed are Executive Secretay approved design drawings, which will be  replaced 
later by final As-Built drawings after approval of the required As-Built Reports. 

2. TBD = to be determined after submittal and approval of the required As-Built drawings. 

13. Authorized Mixed Waste Cell Engineering Design and Specifications 

The best available technology standards for the Mixed Waste Cell shall be defined 
by those requirements mandated by the Utah Division of Solid and Hazardous 
Waste State-issued Part B Permit, issued November 30, 1990 (as amended), 
hereafter State-issued Part B Permit. All Mixed Waste Cell engineering design 
and specifications shall comply with State-issued Permit, Module V. 

E. BAT Performance and Best Management Practice Standards 

1. Waste Restrictions 

a) Resenled. 

b) 1 1 e.(2) Waste - any change effecting the non-radiologic content of the 
waste to be disposed of in the 1 I e.(2) portion of the Class A SoutWl I e.(2) 
Cells, including additional types or concentrations of non-radiologic I 
contaminants, above and beyond those defined in Table 6 below, shall 
require prior approval from the Executive Secretary, after submittal of 
satisfactory technical justification to demonstrate that the requirements of 
Part I.D.1 of this Permit will be met. 

c) Solid Waste Landfill Equivalency - PCBlRadioactive Waste as defined in 
the currently approved Appendix 1 shall only be disposed of as designated in 
Appendix I. 

d) Mixed Waste, Class A, &Class A North, and Class A South portion of the 
Class A South/ 1 1  e.(2) Cells - waste to be disposed of in the Mixed Waste, 
Class A, &Class A North, and Class A South  ort ti on of the Class A 
South11 le.(2) Cells shall be limited to wastes which meet the definition of 
Class A Low-Level Radioactive Waste (LLRW) under the Utah Radiation 
Control Rules, UAC R3 13-1 5-1 008, or are defined as Naturally Occumng 
and Accelerator Produced Radioactive Materials under the Utah Radiation 
Control Rules, UAC R3 13-12-3. 
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2. Prohibited Wastes 

a) Hazardous Waste - the disposal of hazardous waste as defined by the Utah 
Hazardous Waste Management Rules (UAC R3 15-2-3) is prohibited in the 
LARW, Class A, Class A North, and Class A South/&l le.(2) Disposal 1 
Cells. The disposal of any LARW, Class A, or 1 I e.(2) waste that exceeds 
the regulatory concentration levels of the Toxic Characteristic Leaching 
Procedure (TCLP) as defined in 40 CFR Part 261 Subpart C, Table 1 is 
prohibited, unless specifically authorized in Table 6A or 6B, below. Waste 
samples shall be collected in accordance with the currently approved Waste 
Characterization Plan (Radioactive Materials License, Condition 58) or the I 
Procedure for Certification of I le.(2) Waste in the currently approved 
Appendix E of this Permit, and analyzed for those exclusive parameters 
listed in Table 6A and 6B, below and for PCB/Radioactive Waste, the 
currently approved Plan for the Management of Waste Containing 
Polychlorinated Biphenyls (PCBs), Appendix I. Leachate concentrations 
from the TCLP test shall not exceed the maximum allowable concentrations 
in Table 6A and 6B, below. The Permittee may use the results of Total 
analyses to determine whether a TCLP limit may be exceeded by dividing 
the total analytical result by 15 and comparing the quotient against the 
TCLP limit to determine if the waste is hazardous. 

Table 6A: Maximum Allowable Concentrations in LARW and Class A Waste 

Y e a c h a t e  Concentrations 1 Total Waste Concentration $ 

II.NCLS = no concentration limit specified. 

The disposal of any waste that exceeds the Maximum Allowable TCLP Leachate 
Concentration or Total Waste Concentration in Table 6A or Table 6B is 
prohibited without prior written approval from the Executive Secretary. The 
disposal of any LARW or 1 1 e.(2) Waste which exceeds the TCLP regulatory 
concentrations for organic compounds identified in 40 CFR 261.24, Table 1, is 
expressly prohibited without prior written approval from the Executive Secretary. 
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Table 6B: Rlaximum Allowable Concentrations in 11e.(2) Waste 

b) Liquid Waste - acceptance of liquids and liquid content of all wastes shall 
be in accordance with the Radioactive Materials License. 

c) Chelating Agents - the disposal of any waste containing chelating agents 
shall be limited to the Mixed Waste Cell and is prohibited in the LARW, 
Class A, Class A North, and Class A S o u t h / 4 l e . ( 2 )  Disposal Cells. The ( 
disposal of any waste in the Mixed Waste Cell containing chelating agents 
in excess of 22% by weight is prohibited. 

3. Failure to Construct as ver Auvroval 

Failure to construct any ponion of the facility in compliance with the approved 
engineering design and specifications or in a manner inconsistent with the 
applicable LLRW and I 1 e.(2) CQA/QC Plan (Radioactive Materials License UT 
2300249, Condition 4 4 0 )  shall be 
cause for the Executive Secretary to require excavation of the materials and 
remedial construction, retrofit of the embankment or any other mitigative action 
to prevent the release of pollutants to soil or ground water. 

4. Unsaturated Soil Moisture Content Monitoring 

The Permittee shall conduct soil moisture content monitoring to verify 
performance of the engineered containment systems for the LARW, 4-kf3;Class 
A, &Class A North, and Class A South/l Ie.(2) Disposal Cells. This monitoring 
shall consist of instrumentation, as approved by the Executive Secretary, installed 
in the Cover Test Cell. 

This instrumentation and required monitoring shall be used by the Executive 
Secretary to observe any trend in soil moisture content which may indicate failure 
of the containment system to control the contaminants disposed of in the 
embankment. All monitoring shall be conducted in compliance with the currently 
approved Water Monitoring Quality Assurance Plan provided in Appendix B of 
this Permit. The Permittee shall maintain and replace all soil moisture 
instrumentation as directed by the Executive Secretary. 
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The Executive Secretary reserves the right to require similar soil moisture content 
monitoring in the radon banier at the 1 le.(2) Cell. The Permittee shall install and 
make operational any soil moisture instru~nentation in co~npliance with the 
schedule to be determined by the Executive Secretary. 

5 .  Installation of Additional Vadose Zone Monitoring 

Upon any exceedance of the ground water protection levels in leachate which 
accumulates in the collection lysimeters at the LARW, Class A, *Class A North, 
or Class A South  ort ti on of the Class A SoutWll el21 Cells required by Part 
I.D.11 or I.F.6 of this Permit or upon any increasing soil moisture trend in the 
Unit 3 sand, as determined by the Executive Secretary, the Permittee shall: 

a) Submit a plan for the installation of vadose zone monitoring devices at the 
perimeter of the disposal cell(s) in question within 30 days of discovery for 
Executive Secretary approval. These devices may include suction 
lysimeters, observation wells, or other devices in accordance with applicable 
EPA or NRC guidance. 

b) Install and make hlly operational the vadose zone monitoring equipment 
within 30 days and using the same infiltration model used by ABC and 
Whetstone Associates for the LARW and Class A Cells, respectively, of 
Executive Secretary approval. 

6.  Oven Cell Time Limitation 

For each open portion of any disposal cell, the radon bamer shall be constructed 
and completed in accordance with the approved engineering plans and 
specifications (Part I.D.2,3, and 4) within 12 years of the date of initial placement 
of the first lift of any LLRW waste in that portion of the open cell. Any 
modification of this 12-year limitation shall require submittal of ground water 
flow and contaminant transport modeling of open cell conditions or other 
technical information as necessary, and prior Executive Secretary approval. Said 
modeling report or other studies must be submitted in their entirety to the 
Executive Secretary 180 days prior to the expiration date of the respective 12-year 
open cell time limit. Failure to secure Executive Secretary approval prior to 
expiration of the 12-year deadline shall not be cause for the Permittee to postpone 
construction of the cover of any cell in accordance with the currently approved 
engineering design and specifications in Part I.D.2 or 3 or 4 of this Permit. 

7. General Stormwater Management Requirements 

The Permittee shall not begin pumpage or remove stormwater that falls inside the 
restricted area that has not contacted the waste (i.e., non-contact stormwater) 
before beginning removal of contact stormwater. The Permittee shall contain all 
stormwater runoff at the Class A, Class A North, and Class A SoutWttrtd-11 e.(2) I 
Disposal Cells which has contacted the waste (i.e., contact stormwater), including 
runoff from: 

&Waste disposed in excavated, below grade, areas of the Class A, Class A 
North, and Class A South/-&l le.(2) Disposal Cells, and 
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W W a s t e  stored on unexcavated portions of the I 1 e.(2) portion of the Class A 
Southil 1 e.(2) Disposal Cell3. 

Said containment inside the Class A, Class A North, Class A South/& I 
I 1 e.(2) Cells shall include control and maintenance of the storm water 
runoff over a clay liner which has been constructed in compliance with an 
applicable LLRW and 1 1 e.(2) Construction Quality Assurance/Quality 
Control Plan. Removal and disposal of contact stormwater shall comply 

I 
with the following requirements: 

*Within 24 hours of discovery of an accumulation of contact stormwater, the I 
Permittee shall immediately begin pumpage and removal of said wastewater 
in compliance with the following priority schedule, ranked from highest to 
lowest priority: 

1) Contact stormwater inside the footprint of the Class A, Class A North, 
and Class A S o u t h i - d l  1 e.(2) Disposal Cells, 

2) Contact stormwater at the Rollover Facility, and 

3) Contact stormwater at the Intermodal Unloading Facility. 

The Permittee shall pump and remove contact stormwater in an 
unintermpted manner until it is completely removed from said location. 

- Under no circumstance will the Permittee begin pumpage and removal of 
contact stormwater at a lower priority location without first completing 
removal at all higher priority location(s). 

&All contact stormwater accumulated and pumped shall be disposed of in the I 
evaporation ponds only as explicitly approved by the Executive Secretary. 
However, contact stormwater from the Class A, Class A North, and Class A 
South/-ttiKC 1 1 e.(2) disposal cells may be used for minimal engineering and 
dust control purposes on the waste in the Class A, &Class A North& 
Class A South portion of the Class A SoutNl le.(2) disposal cells. Contact 
stormwater from the Class A, wClass A South uortion of the Class A 
South/l I e.(2). or Class A North disposal cell shall not be used for any 
purpose in the 1 Ie.(2) portion of the Class A Southll led21 disposal cell. 

*Class A Containerized Waste Facility Evaporation Basin - precipitation that 1 
falls on the Class A Containerized Waste Facility shall be allowed to 
accumulate in an engineered evaporation basin constructed behind the 
containerized waste facility in accordance with the following conditions: 

1) The evaporation basin shall be constructed in accordance with the 
design specifications in engineering drawings listed in Table 5 and the 
requirements of the currently approved Construction Project Plan for 
the LLRW Embankment. 

2) Fluid head in the evaporation basin shall not exceed a I-foot level 
above the lowest point of the bottom clay liner of the basin. The 
occurrence of fluid levels above this I -foot maximum allowable head 
limit shall constitute a violation of this Permit. 
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3) The Permittee shall ensure that the physical integrity of the clay liner 
is not compromised by desiccation or freeze!thaw cycles by 
implementing quality assurance/quality control requirements in the 
currently approved Construction Project Plan for the LLRW 
Embankment. 

=Class A North Containerized Waste Facility and Large Component 
Evaporation Basin - precipitation that falls on the Class A North 
Containerized Waste Facility and Large Component Area shall be allowed 
to accuinulate in an engineered evaporation basin constructed in accordance 
with the following conditions: 

I) The evaporation basin shall be constructed in accordance with the 
design specifications in engineering drawings listed in Table 5 for the 
Class A North Embankment and the requirements of the currently 
approved Construction Project Plan for the LLRW Embankment. 

2) Fluid head in the evaporation basin shall not exceed a 1-foot level 
above the lowest point of the bottom clay liner of the basin. The 
occurrence of fluid levels above this 1 -foot maximum allowable head 
limit shall constitute a violation of this Permit. 

3) The Permittee shall ensure that the physical integrity of the clay liner 
is not compromised by desiccation or freezdthaw cycles by 
implementing quality assurancdquality control requirements in the 
currently approved Construction Project Plan for the LLRW 
Embankment. 

8. 1 1 e.(2) Waste Management Requirements 

The Permittee shall manage the 1 I e.(2) Waste and related activities at the facility 
in accordance with all applicable requirements of the currently approved 
Radioactive Materials License for the following activities and procedures: 

a) Spill response and prevention 

b) Runon and runoff containment 

c) Decontamination of vehicles, equipment, and containers 

d) Unloading procedures 

e) Waste storage time limits 

f) Stormwaterlwastewater collection and disposal 

g) Leaking waste shipments 

In addition, the Permittee shall manage 1 1 e.(2) waste storage and handling in 
compliance with the containment and spill prevention requirements of 
Part I.E. l0.a of this Permit. 
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9. I le.(2) Waste Storage 

Storage of 1 1 e.(2) waste at the facility shall be explicitly limited to areas within 
the confines of the 11 e.(2)  ort ti on of the Class A South11 led, Disposal Celb I 
having completed and approved clay liner. 

10. LARW. Class A, &Class A North. and Class A S o u t h C 4  Waste Manavement 1 
Performance Recluirements 

The Permittee shall operate and maintain all facilities in compliance with the 
following perfonnance requirements: 

a) Contaminant Containment and Spill Prevention - the Permittee shall 
manage all site operations to: 

I) Prevent contact of wastes with the ground surface. 

2 )  Prevent spills of wastes or liquids contained therein from any contact 
with the ground surface or ground water. 

3) Prevent contact of surface water or stormwater run-on with the waste. 

4) Control any runoff, which may have contacted the waste from 
subsequent contact with the ground surface or ground water by means 
of approved engineering containment. Any accumulations of such 
contact runoff or leachates shall be immediately removed and placed 
for evaporation disposal in the approved evaporation ponds. 

5) Prevent wind dispersal of wastes. 

6) Minimize the time any waste is held in temporary storage without 
disposal in the embankment. In no case shall any waste be stored 
beyond 365 days after date of waste entry into the controlled area. 

7) Identify all wastes held in storage by use of clear and legible placards, 
signs, or labels which identify the generator, waste stream number and 
dates that said waste or waste container both entered the controlled 
area and was placed into temporary storage. 

8) Maintain all waste containers in a closed, strong tight and watertight 
condition. 

9) Open-air storage of PCBIRadioactive waste is prohibited. 
PCB/Radioactive waste located within a disposal cell must be covered 
at the end of the working day with soil or non-PCB soil-like waste 
material, or other cover systems (i.e., tarps) to prevent wind dispersal. 

10) All containers in storage shall be inspected daily. 

1 1)  Waste in bags shall be managed as bulk waste. 

b) Containerized Waste Storage Pad - the Permittee shall operate and maintain 
waste containers and the asphalt surface of the Containerized Waste Storage 
Pad so as to prevent the discharge of stormwater or leachate to subsurface 
soils or ground water, by completing the following actions. Also, for 
PCB/Radioactive Waste, the currently approved Plan for the Management of 
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Waste Containing Polychlorinated Biphenyls (PCBs), Appendix 1 as 
applicable: 

1) Repair or othenvise seal and render impermeable any and all cracks, 
ruptures, damage, or porous areas found in the asphalt surface as soon 
as possible after discovery. 

2) Fill any areas of subsidence and return the asphalt surface to its 
original design grade permeability, and appearance, in order to prevent 
the impoundment of any stonn water or leachate on the pad as soon as 
possible after discovery. 

3) Prevent contact of waste with precipitation or stormwater by 
maintaining all containers in a closed and watertight condition. 

4) Manage leaking containers in accordance with the Waste 
Characterization Plan and Radioactive Materials License. 

5 )  Adequately operate and maintain the stormwater collection sump, 
pump, and pipeage to ensure containment and conveyance of 
stormwaters to the approved evaporation ponds-. Under no 
circumstances are stormwaters to be maintained in the collection sump 

I 
for more than 72 hours at any time. 

c) Management and Temporary Storage of Mobile Waste 

1 )  All temporary storage of mobile waste, as defined by Part 1.D.7 of this 
Permit, shall be limited to only the Containerized Waste Storage Pad. 

2)  Open-air storage of mobile waste is expressly prohibited. 

d) Prohibition and Restrictions for Dry Active Waste Storage - dry active 
waste is defined as contaminated materials without soil-like texture or 
characteristics, and have a dry weight density of 70 pounds per cubic foot or 
less (e.g., contaminated paper, plastic, personal protective equipment, cloth, 
or other similar soft-type debris). Open-air storage of dry active waste is 
prohibited at the facility. All temporary storage of dry active waste shall be 
conducted either inside buildings or in watertight containers at the 
Containerized Waste Storage Pad. Dry active waste located within a 
disposal cell must be covered at the end of the working day with soil or soil- 
like waste material to prevent wind dispersal. 

e) Intermodal Unloading Facility -the Permittee shall operate and maintain the 
LARW Intermodal Unloading Facility to provide free draining conditions 
on both the unloading pad and in the stormwater drainage pipeline system. 

f) Containerized Waste Management - the following locations are approved 
for management and storage of Class A waste received in containers (does 
NOT include waste received for disposal in the Containerized Class A 
Facility): 

Containerized Waste Storage Pad 

Intennodal Unloading Facility 
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Railcar Rollover Facility 

East Truck Unloading Facility 

Decontamination Facilities (Box Wash, Rail Car Wash Track #2 and #4) 

Class A Disposal Cells I 
Shredder Facility 

Rotary Dump Facility 

g) Bulk Waste Management - the following locations are approved for 
management and storage of bulk Class A waste: 

Intermodal Unloading Facility 

Railcar Rollover Facility 

East Truck Unloading Facility (raised dock area excluded) 

Decontamination Facilities (Box Wash, Rail Car Wash Track #2 and #4) 

Class A Disposal Cellg I 
Rail Digging Facility (bulk waste transfer only, waste storage 
prohibited) 

Shredder Facility in accordance with requirements in the currently 
approved Appendices 1 and J 

Rotary Dump Facility 

1 1. LARW. Class A, Class A North. Class A South portion of the Class A 
South11 1 e.(2) Cell Collection Lvsimeters: Operation. Maintenance and Annual I 
Ins~ection 

The Permittee shall operate and maintain all collection lysimeters in compliance 
with the currently approved Appendix C of this Permit. Said operation shall 
include at least an annual video log inspection of each collection lysimeter 
constructed at the LARW, Class A, artti-Class A North, and Class A South portion 
of the Class A South/ll e.(2) Cells. Each video inspection shall log the entire 
length of the drainage pipe to ensure proper operation and free drainage of each 
collection lysimeter. Failure to satisfactorily complete an annual video log 
inspection or a determination that free draining conditions no longer exist in a 
collection lysimeter shall constitute failure to maintain best available technoloby 
pursuant to Part l.G.4 of this Permit. Such failures shall be reported to the 
Executive Secretary in accordance with the requirements of Part I.H. I0 of this 
Permit. 

12. Stormwater Drainage Works Performance Criteria 

All stormwater drainage works constructed and operated at the LARW, Class A, 
Class A North, and Class A South/ttRttll e.(2) facilities shall be performed in ( 
accordance with the following criteria: 
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&Seepage Control to Prevent Ground Water Mounding - all drainage works I 
at the facility shall be constructed of either low-permeability clay liner 
materials or of an impenneable man-made conveyance in order to control 
and prevent any alteration of local natural ground water hydraulic gradients 
or velocities. This infiltration control shall address seepage during periods 
of stonn water storage in the drainage system. 

W F r e e  Drainage - all stormwater drainage works shall be free draining and 1 
under gravity conditions shall convey storrnwater from the contributing 
facilities to an off-site location. 

&Temporary Stormwater Drainage Works -plans and specifications for any I 
temporary stormwater drainage works shall be submitted for Executive 
Secretary review and approval prior to installation. As-Built reports shall be 
submitted for Executive Secretary approval within 30 days following 
installation. Prior to site closure, the Permittee shall remove all temporary 
stormwater drainage works (e.g., drainage grates, piping, ditches, etc. not 
approved under Part I.D.4) as part of the site Decontamination and 
Decommissioning Plan required under Radioactive Materials License, 
Condition 74. 

13. 1 1 e.(2) Clay Layer Ap~roval 

Before placement of overlying materials, the Permittee shall secure Executive 
Secretary approval of construction of final clay liner and radon barrier layers at 
the 1 le.(2) vortion of the Class A Southll 1 e.(21 Cell. 

14. Wastewater Management Requirements 
I 

The Permittee shall operate and maintain all wastewater storage, treatment, and 
disposal facilities in accordance with Best Available Technology requirements 
approved by the Executive Secretary, as follows: 

995, 1997,2000, Mixed Waste, and Northwest Comer Evaporation Ponds I 
-the Permittee shall operate and maintain the 1995, 1997,2000 , and 
Northwest Comer evaporation ponds and the Mixed Waste evaporation 
pond to prevent release of fluids to subsurface soils or groundwater, in 
accordance with the following requirements: 

1)  Leak Detection System Pumping and Monitoring Equipment 
Continuous Operation -the Permittee shall provide continuous 
operation of the leak detection system pumping and monitoring 
equipment, including, but not limited to, the submersible pump, pump 
controller, head/pressure transducer, and flow meter equipment 
approved by the Executive Secretary. Failure of any pumping or 
monitoring equipment not repaired and made fully operational within 
24 hours of discovery shall constitute failure of Best Available 
Technology and a violation of this Permit. 

2) Maximum Allowable Daily Leakage Volumes -the Pennittee shall 
measure the daily volume of all fluids pumped fiom the respective 
leak detection systems of the 1995, 1997,2000, Mixed Waste, and 
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h'orthwest Comer evaporation ponds. Under no circumstance shall the 
daily leak detection system flow volume, as detennined pursuant to 
Part I.F. a.3, exceed the following limits: 

i) 1995 Evaporation Pond: 162 gallons/day 

ii) 1997 Evaporation Pond: 17 1 gallons/day 

iii) Mixed Waste Evaporation Pond: 17 1 gallons/day 

iv) 2000 Evaporation Pond: 382 gallons/day 

v) Northwest Comer Evaporation Pond: 326 gallonslday 

Daily leak detection system flow volumes in excess of these limits 
shall constitute failure of Best Available Technology and a violation of 
this Permit. 

3) Maximum Allowable Head - the Permittee shall measure fluid head in 
the respective leak detection sumps of the 1995, 1997,2000, the 
Mixed Waste, and Northwest Comer evaporation ponds by use of 
pressure transducer equipment approved by the Executive Secretary. 

. Under no circumstance shall fluid head in the leak detection system 
sump exceed a I -foot level above the lowest point in the lower flexible 
membrane liner. The occurrence of leak detection system fluid levels 
above this 1 -foot limit shall constitute failure of Best Available 
Technology and a violation of this Permit. 

4) 2-foot Minimum Vertical Freeboard Criteria -the Permittee shall 
operate and maintain at least 24 inches of vertical freeboard in the 
1995, 1997,2000, Mixed Waste, and Northwest Comer evaporation 
ponds to ensure total containment of fluids. This vertical distance shall 
be determined by use of a gauging station approved by the Executive 
Secretary. If at any time the Permittee operates the pond with less than 
24 inches of vertical freeboard, such operation shall constitute failure 
of Best Available Technology and a violation of this Permit. 

5 )  PCB Monitoring - the Permittee shall monitor for PCBs according to 
the requirements of this Permit, or its appendices, or as required by the 
Executive Secretary. 

&Box-Washing Facility - the Permittee shall operate and maintain the Box- ( 
Washing Facility to ensure: 

1) Free draining conditions exist across the floor to the wastewater 
collection sumps. 

2) The integrity of the concrete working surface to prevent discharge. 

3) Water level is maintained below the collection sump grate. 

4) Maintenance of a freeboard in each concrete wastewater storage tank 
(at or below three fourths full). 



Part I 
Permit No. LCW450005 

e)m)Rail Car Wash Facilities - the Pennittee shall operate and maintain the new I 
Rail Car Wash Facility on Track No. 4 and the old Rail Car Wash Facility 
on Track No. 2 in accordance with the currently approved BAT 
Performance Monitoring Plan and BAT Contingency Plan in Appendices J 
and K, respectively of this Permit. 

15. Filter Construction Settlement Performance Standards 

Cover system filter placement shall begin only after the Permittee demonstrates 
that 95% of the maximum consolidation has been achieved at the upper surface of 
the radon barrier. Any filter construction undertaken without this demonstration 
and prior Executive Secretary approval shall constitute a violation of this Permit. 

16. Mixed Waste Cell BAT Performance and Best Management Practice Standards 

Performance and best management practice standards for waste storage, and 
stormwater and wastewater storage, treatment, and disposal at the Mixed Waste 
Cell shall be defined by requirements mandated by the State-issued Part B Permit. 

17. Railcar Rollover Facility BAT Performance and Best Management Practice 
Standards 

The Permittee shall operate and maintain the railcar rollover facility to ensure the 
physical integrity and the asphalt ramps and concrete bay to prevent discharge to 
the subsurface. Daily inspections shall be documented to ensure compliance with 
the stormwater management requirements in Part I.E.7c.2. 

On an annual basis during the second quarter of each year, the Permittee shall 
remove all waste from the facility, pressure wash all surfaces to remove all 
foreign material, and inspect the entire concrete bay and asphalt ramps of the 
rollover facility. The Permittee shall repair or otherwise seal and render 
impermeable any and all cracks, ruptures, damage, or porous areas prior to 
resuming use of the facility. The permittee shall submit a written notice of 
inspection to the Executive Secretary at least one week prior to the annual 
inspection to allow the Executive Secretary the opportunity to have a DRC 
representative present. 

18. Evaluation of Effect of Prouosed Pum~ing Well(sl 

The Permittee will evaluate the effect of any proposed pumping well at the 
facility on the local ground water flow field and ground water monitoring. This 
evaluation will be undertaken with the use of analytical or numeric ground water 
flow models, which conform to the guidance provided to the Permittee by the 
Bureau of Radiation Control in the November 26, 1990 Notice of Deficiency, 
Comment WPC-1 K. The Permittee will submit the results of this evaluation and 
receive Executive Secretary approval before any construction of the withdrawal 
well. 

19. Management of 2000 Eva~oration Pond Waste Material 

The Permittee shall dispose of all waste material generated during the everyday 
use and operation of the pond in the Class A, w-Class A North, or Class A South 
portion of the Class A South/l lei21 Cell only. Waste material includes, but is not 
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limited to: sludge, soil contaminated from spills or releases, miscellaneous debris, 
and material or equipment repaired or replaced such as synthetic liner, pumps, 
piping, cables, floats, etc. All material associated with the final demolition of the 
pond, including underlying contaminated soil, must be disposed of in theclass A, 
wClass A North, or Class A South portion of the Class A SoutWl le.(2) Cell and 
is expressly prohibited from disposal in the 1 1 e.(2) portion of the Class A 
South/l led?) cell. 

20. Shredder Facility 

The Permittee shall operate and maintain the Shredder Facility: 

a) In accordance with the currently approved BAT Performance Monitoring 
Plan and BAT Contingency Plan in Appendices J and K, respectively of this 
Permit. 

b) To ensure the physical integrity of all concrete surfaces to prevent discharge 
to subsurface soils or ground water. 

c) On an annual basis during the second quarter of each year, the Permittee 
shall remove all waste from the Shredder Facility, pressure wash all surfaces 
to remove all foreign material, and inspect all concrete surfaces. The 
Permittee shall repair or otherwise seal and render impermeable any and all 
cracks, ruptures, damage, or porous areas prior to resuming use of the 
facility. At least one week prior to the annual inspection the Permittee will 
submit written notice to allow the Executive Secretary the opportunity to 
have a DRC representative present. 

d) To ensure that free draining conditions over the entire concrete pad to each 
of the seven catch basins, and to ensure the water level in each catch basin is 
below its respective grate. 

e) To ensure wastewater level in Manhole #I  is maintained at or below the 
invert to the outlet pipe, and free draining conditions exist in the conveyance 
pipe to the Rotary Dump Sediment Basin. 

21. Rotarv D u m ~  Facility 

The Permittee shall operate and maintain the Rotary Dump Facility: Intermodal 
Container Wash Building - the Permittee shall operate and maintain the 
Intennodal Container Wash Building: 

a) In accordance with the currently approved BAT Performance Monitoring 
Plan and BAT Contingency Plan in Appendices J and K, respectively of this 
Permit. 

b) To ensure the physical integrity of all concrete surfaces to prevent discharge 
to subsurface soils or ground water. 

c) On an annual basis during the second quarter of each year, the Permittee 
shall remove all waste from the Rotary Dump Facility and pressure wash all 
surfaces to remove all foreign material, and inspect all surface areas of the 
concrete access drives and concrete floor of the Rotary Dump Building. The 
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Pennittee shall repair or otherwise seal and render impermeable any and all 
cracks, ruptures, damage: or porous areas prior to resuming use of the 
facility. At least one week prior to the annual inspection, the Pennittee shall 
submit written notice to allow the Executive Secretary the opportunity to 
have a DRC representative present. 

d) To ensure that free draining conditions exist in all wastewater transfer pipes 
without release or discharge to subsurface soils or ground water. 

e) To ensure the leak detection annulus of the sediment basin is free of  fluids. 

f )  To ensure the water level in the sediment basin is below the level of the 
grate covering the pump sump. 

g) The dual-walled pipe used to transfer fluids from the sediment basin is free 
draining, and the leak detection annulus within the secondary pipe is free of 
fluids. 

22. Intermodal Container Wash Building 

The Permittee shall operate and maintain the Intenodal Container Wash 
Building: 

a) In accordance with the currently approved BAT Performance Monitoring 
Plan and BAT Contingency Plan in Appendices J and K, respectively of this 
Permit. 

b) To ensure free draining conditions exist: 

i) Within each wash bay and trench drain to the sediment basin, and 

*From each boot wash station to the sediment basin. 

c) To ensure the integrity of all concrete surfaces to prevent discharge of waste 
I 

water to subsurface soils or ground water. 

d) To ensure the sediment basin provides a total containment system and does 
not cause a direct or in-direct discharge to subsurface soils or ground water. 

e) To ensure the water level in the sediment basin is always maintained below 
the grate located over the pump sump. 

f )  To ensure the leak detection annulus of the sediment basin is fiee of liquids. 

g) To ensure the dual-walled pipe used to transfer fluids from the sediment 
basin is free draining, and the leak detection annulus within the secondary 
pipe is fiee of fluids. 

23. Decontamination Access Control Building 

The Permittee shall operate and maintain the Decontamination Access Control 
Building: 

a) In accordance with the currently approved BAT Performance Monitoring 
Plan and BAT Contingency Plan in Appendices J and K, respectively of this 
Permit. 
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b) To ensure free draining conditions exist from the bootwash and all 
graywater lines (i.e., eyewash, emergency shower, respirator wash sink, etc.) 
to the underground wastewater collection tank located outside the southeast 
comer of the building. 

c) To ensure the dual-walled leak detection annulus of the wastewater 
collection tank is maintained free of fluids. 

d) To ensure the fluid level in the wastewater collection tank is maintained 
below the invert of the inlet pipe. 

e) To ensure the dual-walled piping from the wastewater collection tank to the 
1997 Evaporation Pond via the East Side Drainage System is free draining 
and the leak detection annulus within the secondary pipe remains free of 
fluids. 

24. East Side Drainage Project 

The Permittee shall operate and maintain the East Side Drainage Project: 

a) In accordance with the currently approved BAT Performance Monitoring 
Plan and BAT Contingency Plan in Appendices J and K, respectively, of the 
Permit. 

b) To ensure the leak detection annulus of the dual-walled piping system is 
always maintained free of fluids, including the drip pans found inside 
manholes #I and #2. 

C) To ensure the fluid level in the 11 stormwater catch basins is always 
maintained below the level of their respective outlet pipes. 

d) To ensure the stormwater, graywater, and wastewater piping throughout the 
entire East Side Drainage Project remains free draining at all times. 

e) To ensure the fluid level in the stormwater lift sump is always maintained 
below the level of the inlet piping. 

F. Compliance Monitoring 

1. Comdiance Monitoring Wells 

Ground water monitoring wells used as compliance monitoring points shall meet 
the following requirements: 

a) LARW, Class A, Class A North, Class A South, and 11e.(2) Compliance I 
Monitoring Wells - the following wells shall be sampled and analyzed for 
purposes of compliance monitoring: 

1) LARW Cell - existing wells GW-128, GW-16R, GW-20, GW-22, 
GW-23, GW-24, GW-29, GW-56R, GW-64, GW-77, GW-103, GW- 
104, and GW- 105. 

2) 1 le.(2) portion of the Class A South11 le.(2) Cell -existing wells GW- 
I ,  GW-2, GW-3. GW-4. GW-93. GW-92. G4+-GW-20, GW-24, 
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b) To ensure free draining conditions exist from the bootwash and all 
graywater lines (i.e., eyewash, emergency shower, respirator wash sink, etc.) 
to the underground wastewater collection tank located outside the southeast 
comer of the building. 

c) To ensure the dual-walled leak detection annulus of the wastewater 
collection tank is maintained free of fluids. 

d) To ensure the fluid level in the wastewater collection tank is maintained 
below the invert of the inlet pipe. 

e) To ensure the dual-walled piping from the wastewater collection tank to the 
1997 Evaporation Pond via the East Side Drainage System is free draining 
and the leak detection annulus within the secondary pipe remains free of 
fluids. 

24. East Side Drainage Proiect 

The Permittee shall operate and maintain the East Side Drainage Project: 

a) In accordance with the currently approved BAT Performance Monitoring 
Plan and BAT Contingency Plan in Appendices J and K, respectively, of the 
Permit. 

b) To ensure the leak detection annulus of the dual-walled piping system is 
always maintained free of fluids, including the drip pans found inside 
manholes #I and #2. 

C) To ensure the fluid level in the 11 stormwater catch basins is always 
maintained below the level of their respective outlet pipes. 

d) To ensure the stormwater, graywater, and wastewater piping throughout the 
entire East Side Drainage Project remains free draining at all times. 

e) To ensure the fluid level in the stormwater lift sump is always maintained 
below the level of the inlet piping. 

F. Compliance Monitoring 

1. Com~liance monitor in^ Wells 

Ground water monitoring wells used as compliance monitoring points shall meet 
the following requirements: 

a) LARW, Class A, Class A North, Class A South, and 1 le.(2) Compliance 1 
Monitoring Wells - the following wells shall be sampled and analyzed for 
purposes of compliance monitoring: 

I )  LARW Cell - existing wells GW-128, GW-16R, GW-20, GW-22, 
GW-23, GW-24, GW-29, GW-56R, GW-64, GW-77, GW-103, GW- 
104, and GW-105. 

2) 1 1 e.(2) uortion of the Class A South11 l Cell - existing wells GW- 
I .  GW-2. GW-3, GW-4. GW-93, GW-92. GW49A;GW-20, GW-24, 
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I~.!\' ,? ,'\I1*Gw-29, l 3b+-c&  ' -. ' . -. ' ..#*.s% - 7  : - ., . . 7 -GW-60, GWfKGGW-126, and GW-I 27. 

3) Class A Cell - existing wells GW-81, GW-82, GW-83, GW-84, GW- 
85, GW-86, GW-88, GW-89, GW-90, GW-91, GW-92, GW-93, GW- 
94, GW-95, GW-99, GW-100, GW-101, and GW-102. 

4) Class A North Cell - existing wells GW-106, GW-107, GW-108, GW- ( 
109, GW-110, GW-I 11, GW-112, GW-I 13, GW-114, GW-115, GW- 
116, GW-117, and GW-125. I 

5) Class A South portion of the Class A SoutWl led21 Cell- existing 
\+:clls GW-25. GW-26. GW-27. GW-57. GW-28. GW-58. GW-19A, -- 
GW-63. GW-I, GW-2. GW-3. GW-4. GW-93. and GW-92. 

b) Mixed Waste Cell Compliance Monitoring Wells (radiologic contaminants 
only) - including wells defined on drawing 0201-KO6 Rev. B, dated 
January 6,2003, shall be sampled and analyzed for purposes of compliance 
monitoring, as follows: GW-41, GW-42, GW-67, GW-68, GW-69, GW-70, 
GW-I 18, GW-119, GW-120. GW-121, GW-122, GW-123R, GW-124, and 
1-1-30. 

c) Evaporation Pond Monitoring Wells - monitoring wells P3-95 NEC, P3-95 
SWC, P3-97 NEC, and P3-97 NECR shall be sampled and analyzed for 
purposes of compliance monitoring for the 1995 and 1997 Ponds, well GW- 
66R shall be sampled and analyzed for purposes of compliance monitoring 
for the Mixed Waste Pond, and wells GW-I 9A, GW-36, and GW-58 shall 
be sampled and analyzed for purposes of compliance monitoring for the 
2000 Evaporation Pond in addition to the 11 e.(2) nortion of the Class A 
South11 le.(2) cell. Monitoring well GW-129 shall be sampled and analyzed 
for purposes of compliance monitoring for the Northwest Comer 
Evaporation Pond. 

d) Well Construction Criteria - any ground water monitoring well used as a 
compliance monitoring point shall be: 

1) Located hydrologically downgradient of waste disposal, 

2) Completed exclusively in the uppermost aquifer, 

3) Located as close as practicable to the waste and no more than 90 feet 
from edge of waste, 

4) Constructed in conformance to guidelines found in the EPA RCRA 
Ground Water Monitoring Technical Enforcement Guidance 
Document, 1986,OSWER-9950.1. 

e) Well Network Early Warning Requirement - any network of ground water 
monitoring wells used as points of compliance shall be adequately 
constructed, both in location and spacing, to provide early waming of a 



Part 1 
Permit No. UGW.450005 

contaminant release from a waste embankment before the contaminant 
leaves the embankment's 100-foot wide buffer zone, as defined in Table 7, 
below. For purposes of this Permit, early warning shall be provided by a 
compliance monitoring well network with an inter-well spacing distance to 
be approved by the Executive Secretary. 

f )  Buffer-Zone Requirements - waste disposal is prohibited inside the buffer 
zone, as described in Tables 3 and 7 of this Permit. 

Table 7: Buffer Zone Boundary Locations 

40" 40' 53.624289" N 1 13" 7' 8.390974" W 

Class A South:l 1 e l? )  S43MU7.749387"  W 

40" 40' 53.390682" N 113" 6' 54.216013" W 

g) Protection of Monitoring Network - all compliance monitoring wells must 
be protected from damage due to surface vehicular traffic or contamination 
due to surface spills. All monitoring wells shall be maintained in h l l  
operational condition for the life of this Permit. 

The criteria for determining full operational condition are: 

1) Accessibility - each well must be accessible for sampling and shall not 
be located in an area of standing water. 

2) Casing Measuring Point - each well shall have a permanent surveyed 
reference point such as the top of the protective casing. 

3) Physical Intejgity - any physical disturbance to any well, which may 
alter the surveyed water level measuring point, is prohibited. In 
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addition, all wells shall have an adequate surface seal around the well 
casing to prevent surface or storm water from entering the well. 

4) Chemical Integrity -all well and sampling materials shall be 
constructed of inert materials to prevent the introduction of 
contaminants from leaching or corrosion. 

5) Silt Content - if the measured water column of any well is less than 
90% of the theoretical water colu~nn, the monitoring well shall be 
redeveloped prior to sampling. 

Any well that becomes damaged beyond repair or is rendered unusable for 
any reason will be replaced by the Permittee within 90 days or as directed 
by the Executive Secretary. 

2. BAT Com~liance Monitoring Points 

The Permittee shall inspect, sample, analyze, or otherwise monitor other points of 
compliance in order to confirm compliance with this Permit. These points or 
instruments shall include: 

a) East Truck Unloading Area - including monitoring of free draining 
conditions to the stormwater collection troughs, water level in the collection 
troughs, and physical conditiodintegrity of all exposed asphalt and concrete 
surfaces. 

b) LARW, Class A, &Class A North, and Class A South Cell Collection 
Lysimeters -all collection lysimeters constructed at the LARW, Class A, 

I 
tmd-Class A North, and Class A South  ort ti on of the Class A South11 1 e.(2) 1 
Cells in accordance with the requirements of Part I.D. 10 of this Permit. 

c) LARW Containerized Waste Storage Pad - including monitoring of water in 
the stormwater collection sump and physical condition of containers on the 
pad. 

d) 1995, 1997,2000, Mixed Waste, and Northwest Comer Evaporation ponds 
- including monitoring ofi 1 )  vertical freeboard at the water level gauging 
stations approved by the Executive Secretary, 2) operational status and 
required BAT performance parameters of all leak detection pump-back 
system equipment, including but not limited to, leak detection system pump, 
head pressure transducer, and flow meters required by Part I.E.14.a.2 of this 
Permit and approved by the Executive Secretary. 

e) Intermodal Unloading Facility - including monitoring of free draining 
conditions at both the unloading pad and throughout the length of the 
contact stormwater drainage discharge pipeline that discharges to the 1995 
and 1997 evaporation ponds. 

f )  Box-Washing Facility - including monitoring of free draining conditions, 
physical condition and integrity of concrete floor and floor sumps, sump 
pump in floor sump is operational, free drainage is maintained through the 
pipeline discharging wastewater into the concrete holding tanks, and water 
level in concrete holding tanks is maintained at or below three-quarters full. 
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g) Track No. 3 and Track No. 2 Rail Car Wash Facilities - including 
monitoring of free draining conditions and physical condition and integrity 
of rail bay concrete tloor, floor sumps, conveyance pipe, Collected Water 
Receiver Tank, Filtered Water Storage Tank, and concrete secondary 
containment vault. 

h) Rail Digging Facility - including monitoring of free draining conditions to 
the concrete collection basins and throughout the drainage system after the 
collection basins, and physical integrity of the asphalt and concrete surfaces. 

i) Shredder Facility - including monitoring to determine: 

1) Free draining conditions throughout the concrete surfaces to the seven 
catch basins, 

2) Physical integrity of all concrete surfaces, 

3) Water level at each catch basin and manhole, and 

4) Free draining conditions of all wastewater transfer piping. 

j) Rotary Dump Facility - including monitoring to determine: 

1) Free draining conditions, physical condition, and integrity of all 
concrete surfaces, 

2) Presence or absence of fluids in the Sediment Basin leak detection 
annulus, . . 

3) Water level in the sediment basin, 

4) Free draining conditions in all wastewater transfer piping, and 

5) Presence or absence of fluids in the leak detection annulus within the 
secondary pipe of all dual-walled wastewater transfer piping systems. 

k) Intermodal Container Wash Building - including monitoring to determine: 

I )  Free draining conditions, physical condition, and integrity of concrete 
floor and floor trenches, 

2) Presence or absence of fluids in the sediment basin leak detection 
annulus, 

3) Fluid level in the sediment basin, and 

4) Presence or absence of fluids in the leak detection annulus within the 
secondary pipe of all dual-walled wastewater transfer piping systems. 

I) Decontamination Access Control Building - including monitoring to 
determine: 

1) Free draining conditions in all wastewater transfer piping, 

2) Presence or absence of fluids in the gray water collection tank leak 
detection annulus, 

3) Water level in the gray water collection tank, and 
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4) Presence or absence of fluids in the leak detection annulus within the 
secondary pipe of all dual-walled wastewater transfer piping systems. 

m) East Side Drainage Project - including monitoring to determine the presence 
or absence of fluids in the leak detection annulus within the secondary 
piping of all dual-wall wastewater transfer systems. All dual-walled 
pressurized pipe connected to the East Side Drainage Project, that does not 
gravity drain to a leak detection port, including both primary and secondary 
piping, shall be pressure tested annually by an independent Professional 
Engineer registered in the State of Utah. 

3. Future Modification of Compliance Monitoring Systems or Equipment 

If at any time the Executive Secretary determines that additional systems, 
mechanisms or instruments are necessary to monitor ground water quality or Best 
Available Technology compliance at the facility, the Permittee shall submit 
within 30 days of receipt of notification, a plan and compliance schedule to 
modify the compliance monitoring equipment, for Executive Secretary approval. 
Any failure to construct the required compliance monitoring system or equipment 
in accordance with the approved plan and schedule shall constitute a violation of 
this Permit. 

4. Compliance Monitoring Period 

Monitoring shall commence upon issuance of this Permit, or upon: 

a) Completion of each collection lysimeter in accordance with Part I.D. I 1 of 
this Permit and 

b) Completion of the soil moisture instrumentation required by Part 1.E.4. 

Thereafter, compliance monitoring shall continue through the life of the Permit. 

5. Monitoring Requirements and Freuuencv 

Measurements or analysis done for monitoring will be conducted in compliance 
with the requirements below, and reported to the Executive Secretary as per the 
requirements of Part I.H. 

a) Water Level Measurements - water level measurements shall be made 
monthly in each monitoring well and piezometer. Measurements made in 
conjunction with semiannual ground water sampling shall be completed 
prior to any collection of ground water samples in accordance with the 
currently approved Water Monitoring Quality Assurance Plan in 
Appendix B of this Permit. These measurements will be made from a 
permanent single reference point clearly demarcated on the top of the well 
or surface casing. Measurements will be made to the nearest 0.01 feet. 

b) Specific Gravity Measurements - ground water-specific gravity 
measurements shall be made semiannually in each monitoring well and 
piezometer in conjunction with each semiannual ground water quality 
sampling event. 
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c) Ground Water and Pore Water Quality Sampling and Analysis - except for 
arsenic and molybdenum, grab samples of ground water from compliance 
monitoring wells and pore water from lysimeters (as available) will be 
collected for chemical analysis on a semiannual basis, in conformance with 
Part 1I.A and B and the currently approved Water Monitoring Quality 
Assurance Plan in Appendix B of this Permit. Arsenic 5 years at License 
and Permit renewal. 

1) Ground:Pore Water Analytical Methods - methods used to analyze 
ground water samples must comply with the following: 

i) Are methods cited in UAC R3 17-6-6.3A(13) or have been 
approved by the Executive Secretary in the currently approved 
Water Monitoring Quality Assurance Plan, Appendix B of this 
Permit, and 

ii) Have detection limits which do not exceed the Ground Water 1 
Quality Standards or Protection Levels listed in Tables 1A and 
I C of this Permit. 

2) Analysis Parameters -the following analyses will be conducted on all 
samples collected for ground water monitoring: 

i) Field Parameters - dissolved oxygen, pH, temperature, specific 
gravity, and specific conductance. 

ii.)iiJLaboratory Parameters - including: I 
General Inorganic Parameters: Chloride, Sulfate, Carbonate, 
Bicarbonate, Sodium, Potassium, Magnesium, Calcium, 
bromide, iron, and total anions and cations 

Total PCBs if requested by the Executive Secretary 
according to the currently approved Plan for the Management 
of Waste Containing Polychlorinated Biphenyls (PCBs), 
Appendix I 

General Radiologic Parameters: potassium-40, gross beta 

All Protection Level Parameters - individual analysis for all 
parameters found in Part I.C, Tables 1 A, 1 B, I C, 1 D, I E, and 
IF  of this Permit 

Radiologic Parameters for Wells at the 11 e.(2) Cells, 
including: radium-226, radium-228, thorium-230, thorium- 
232, and total uranium 

3) Arsenic and Molybdenum - arsenic and molybdenum samples will be 
collected for chemical analysis every 5 years at License and Permit 
renewal. 



Part I 
Perniit Kn. UCW45U005 

6. Suction and Collection Lysimeter Sam~ling 

Suction and collection lysimeter sampling shall be conducted in compliance with 
the currently approved Water Monitoring Quality Assurance Plan approved by the 
Executive Secretary, as provided in Appendix B of this Permit. Sample analysis 
shall confonn to the requirements of Part I.F.5(c) of this Pennit. 

For collection lysimeters water quality samples shall be collected within 21 hours 
of initial discovery of fluid. The priority of sample parameters shall conform to 
the currently approved Appendix C of this Pennit, with special emphasis on 
selection of mobile and predominant contaminants found within the capture area 
of the lysimeter. 

7. Modification of Monitoring or Analysis Parameters 

If at any time the Executive Secretary detennines the monitoring or analysis 
parameters to be inadequate, the Permittee shall modify all required monitoring 
parameters immediately after receipt of written notification from the Executive 
Secretary. Upon any change in the approved waste parameters defined in 
Conditions 6 ,  7, and 8 of the Utah Radioactive Materials License UT 2300249, 
dated September 10, 1993, the Permittee shall revise the currently approved 
Water Monitoring Quality Assurance Plan in Appendix B. 

8. Waste Characterization Monitoring 

a) LARW and Class A Waste - all LARW and Class A waste received by the 
Permittee shall be fully characterized to determine its chemical and 
radiological constituents and the presence and concentration of any 
chelating agents both before shipment and emplacement for disposal, in 
accordance with the requirements of the currently approved Waste 
Characterization Plan in the Radioactive Materials License UT 2300249, 
Condition 58 and for PCB/Radioactive Waste, in the currently approved 
Plan for the Management of Waste Containing Polychlorinated Biphenyls 
(PCBs), Appendix I. Said waste characterization shall include sampling and 
analysis of all contaminants authorized by Part I.E.1 and of those prohibited 
by Part 1.E.2 of this Permit. 

b) 1 1 e.(2) Waste - all 1 le(2) Waste received by the Permittee shall be hl ly 
characterized both before shipment and after arrival at the facility to identify 
any new non-radiologic contaminants not authorized by this Permit by 
Parts 1.C. 1 and 1.F.5.b.2. Said waste characterization shall include sampling 
and analysis of all non-radiologic contaminants prohibited by Part I.E.2 of 
this Permit. 

The Permittee shall maintain records of all LARW, Class A, and 11 e.(2) 
Waste sampling and analysis on site. 

9. Waste Liquid Content Monitoring 

All wastes received shall be tested in a representative manner by the Paint Filter 
Liquids Test in accordance with the currently approved LLRW Waste 
Characterization Plan in the Radioactive Materials License, Condition 58. In 
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accordance with LAC R323-15-1008(2)(a)(iv), solid waste received for disposal 
shall contain as little free-standing and non-corrosive liquid as reasonably 
achievable, but shall contain no more free liquids than 1 % of the volume of the 
waste. In the event that solid waste is received or observed to contain free liquids 
in excess of I% by volume, the Licenseepermittee shall immediately notify the 
Division of Radiation Control that the shipment(s) failed the requirements for 
acceptance. 

10. Post-Closure Monitoring 

Post-closure monitoring shall conform to the requirements of the currently 
approved Post-Closure Monitoring Plan in Appendix F of this Permit. 

I I. On-Site Meteorological Monitoring 

The Permittee shall provide continuous monitoring of the following minimum 
meteorological parameters for the standard meteorological year of October 1 
through September 30, in accordance with the currently approved Weather Station 
Monitoring Plan found in Appendix G of this Permit: 

a) Wind direction and speed 

b) Temperature 

c) Daily Precipitation 

d) Pan evaporation 

The Permittee shall maintain records of this monitoring on site. The Permittee 
shall submit an annual meteorological report for the facility in compliance with 
the requirements of Part I.H.10 of this Permit. The objective of this report shall be 
to show that the meteorological assumptions made in the infiltration and 
unsaturated zone modeling used to support issuance of the Permit were 
conservative or representative of the actual conditions at the site. In addition, and 
in conjunction with an application for permit renewal, 180 days before expiration 
of the Permit, the Permittee shall submit a summary report of all meteorological 
data collected since issuance of the last Permit (minimum of 4 years of data). Said 
report shall compare the data observed against regional normal values, as 
available, and provide summary statistics of all meteorological data collected. 

12. Containerized Waste Storage Area: LeakageIS~ill Monitoring and BAT Status 

The Permittee shall conduct daily inspections of the containerized waste storage 
area in order to remediate any container leakage or spillage in accordance with the 
currently approved BAT Performance Monitoring Plan in Appendix J of this 
Permit, and for PCB/Radioactive Waste, in the currently approved Plan for the 
Management of Waste Containing Polychlorinated Biphenyls (PCBs), 
Appendix I. Said inspections shall also evaluate compliance with the Best 
Available Technology requirements of Part I.E.10 of this Permit. The Permittee 
shall maintain a written record of these inspections on site. All daily inspection 
records shall comply with the requirements of Part 1I.G of this Permit. 
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a) 1995, 1997,2000, Mixed Waste, and Northwest Comer Evaporation Pond 
Daily Monitoring - the Pennittee shall conduct daily inspections of the 
1995, 1997,2000, Mixed Waste, and Northwest Comer evaporation ponds 
to determine compliance with the Best Available Technology requirements 
of Part I.E. 14.a of this Permit, including: 

1) Measurement of pond water level, relative to pond spillway centerline, 
to determine pond freeboard. 

2)  Determination of operational status of leak detection system pump, 
pump controller, headlpressure transducer, and flow meter equipment. 

3) Measurement of daily leak detection system flow volume. For BAT 
compliance monitoring purposes for the 1995, 1997,2000, Mixed 
Waste, and Northwest Comer evaporation ponds, the Permittee shall 
calculate an average daily leakage volume across a consecutive 6-day 
period. The Permittee shall perform this calculation for each 
evaporation pond weekly. 

4) Measurement of daily leak detection system head. For BAT 
compliance monitoring purposes for the 1995, 1997,2000, Mixed 
Waste, and Northwest Comer evaporation ponds, the Permittee shall 
determine the maximum head limit to be measured by the approved 
headlpressure transducer construction that complies with the I-foot 
BAT head performance standard of Part I.E.14.a.3. On a daily basis, 
the Permittee shall compare the daily measured head against the 
maximum head limit for each evaporation pond. 

The Permittee shall maintain written records of the findings of these 
daily inspections on site. All daily inspection records shall comply 
with the requirements of Part 1I.G of this Permit. 

b) 1995, 1997,2000, Mixed Waste, and Northwest Comer Evaporation Pond 
Leak Detection System Pump Tests -the Permittee shall conduct a pump 
test of the evaporation pond's leak detection sump within 5 days of 
discovery that the average daily leak detection system flow volume 
(Part I.F.1 .a.3) exceeds the following limits: 

1) 1995 Evaporation Pond: 155 gallons/day 

2) 1997 Evaporation Pond: 160 gallonslday 

3) Mixed Waste Evaporation Pond: 160 gallonslday 

4) 2000 Evaporation Pond: 355 gallons/day 

5) Northwest Comer Evaporation Pond: 300 gallonslday 

Said pump test shall comply with the currently approved BAT Contingency 
Plan in Appendix K of this Permit. 

c) Semiannual Monitoring - on a semiannual basis, the Permittee shall: 
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1) Collect water quality sa~nples from fluids stored in the approved 
evaporation ponds. 

2) Analyze said water samples for all ground water quality protection 
level parameters defined in Part l.F.5.b.2 Table 1 A, above, including a 
complete gamma spectroscopic analysis. 

Sampling and analyses at all evaporation ponds shall comply with the 
currently approved Water Monitoring Quality Assurance Plan in Appendix 
B of this Permit. 

d) Annual Pump Inspection - on an annual basis, the Permittee shall remove 
the submersible pump from the leak detection system of the 1995, 1997, 
2000, Mixed Waste, and Northwest Comer evaporation ponds and check 
both the winding resistance and insulation resistance. If either the winding 
resistance or insulation resistance is outside of the manufacturer 
specifications, the pump will be replaced and/or repaired with a pump that 
satisfies all manufacturer svecifications within 24 hours. Within 30 davs of 
completing the annual pump inspection, a bor-o-scope video inspection shall 
be performed to ensure the pump was correctly reinstalled. 

14. Confined Aauifer Head Monitoring 

The Permittee shall conduct monthly monitoring of water levels and semiannual 
specific gravity measurements in the following wells completed in the deep 
confined aquifer: 1-1 -1 00,l-3-100, GW-19B, and GW-27D. Semiannual water 
levels and specific gravity measurements shall be made in conjunction with the 
semiannual ground water quality sampling events. 

15. Mixed Waste Leachate Monitoring 

On a semiannual basis, the Permittee shall collect representative samples of 
leachate from the Mixed Waste Cell leachate collection system (upper leachate 
collection access pipe) and analyze for radioactive contaminants. Said radioactive 
contaminants shall include: 

a) All Ground Water Protection Level Parameters found in Tables 1 E and 1 F 
of this Permit 

b) A complete gamma spectroscopic analysis to determine all other gamma- 
emitting radioisotopes that may be present 

16. Intermodal Unloadina Facility Monitoring 

The Permittee shall conduct daily monitoring of the Intermodal Unloading 
Facility to determine and ensure free draining conditions exist both on the 
unloading pad and across the contact stormwater drainage pipeline that discharges 
to the 1995 and 1997 evaporation ponds. The Permittee shall maintain written 
records of the findings of these daily inspections on site. All daily inspection 
records shall comply with the requirements of Part 1I.G of this Permit. 
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17. Box-Washing Facility Monitoring 

The Permittee shall conduct daily monitoring of the Box-Washing facility to 
demonstrate compliance with the Best Available Technology requirements of 
Part I.E.14.b of this Permit, including: 

a) Free draining conditions 

b) Physical integrity of concrete surfaces 

c) Wastewater catch basin (sump) water level 

d) Water level in wastewater storage tanks 

e) Absence of discharge to the ground or ground water 

The Permittee shall maintain written records of the findings of these daily 
inspections on site. All daily inspection records shall comply with the 
requirements of Part 1I.G of this Permit. 

18. Rail Car Wash Facilitv Monitoring 

The Permittee shall conduct daily monitoring of the Track No. 4 and Track No. 2 
Rail Car Wash facilities to demonstrate compliance with the Best Available 
Technology requirements of Part I.E. 14.d of this Permit in accordance with the 
currently approved BAT Performance Monitoring Plan and BAT Contingency 
Plan in Appendices J and K, respectively of this Permit. 

The Permittee shall maintain written records of the findings of these daily 
inspections on site. All daily inspection records shall comply with the 
requirements of Part 1I.G of this Permit. 

19. Railcar Rollover Facility Monitoring 

The Permittee shall conduct daily monitoring of the Railcar Rollover Facility to 
demonstrate compliance with the BAT Performance and Best Management 
Practice Standards of Parts I.E.7 and I.E. I7 of the Permit in accordance with the 
currently approved BAT Performance Monitoring Plan and Contingency Plan in 
Appendices J and K, respectively, of this Permit. 

20. Open Cell Time Limit Monitoring 

The Permittee shall demonstrate compliance with the open cell time limitation 
requirements of Part 1.E.6 of this Permit by observing and recording the following 
dates of completion for each working area in the LARW cell: 

a) Initial placement of waste on the first lift on the clay liner 

b) Completion of construction of the clay radon banier 

The Permittee shall maintain written records of this monitoring on site. All 
monitoring records shall comply with the requirements of Part 1I.G of this Permit. 

21. PCB Monitoring 

The Permittee shall monitor for PCBs in accordance with the requirements of this 
Permit or its appendices, or as requested by the Executive 
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22. BAT Performance Monitorinp Plan 

The Permittee shall demonstrate co~npliance with the BAT requirements and 
perfonnance standards and Best Management Practices in Parts 1.D and 1.E of this 
Permit by implementing the most current BAT Performance Monitoring Plan 
approved by the Executive Secretary and provided in Appendix J of this Permit. 

23. BAT Continrrencv Plan 

In the event that BAT failure occurs at any facility, the Permittee shall implement 
the most current BAT Contingency Plan approved by the Executive Secretary and 
provided in Appendix K of this Permit to regain the BAT requirements and 
performance standards and Best Management Practices specified in Parts 1.D and 
1.E of this Permit. 

24. Stormwater Monitoring 

The Permittee shall demonstrate compliance with stormwater removal 
requirements of Part I.E.7 of this Permit by maintaining daily written records for 
the following stormwater management activities: 

' a) Date, time, and location of discovery of stormwater accumulation 

b) Date and time when stormwater removal activities were initiated at each 
location 

c) Date and time when stormwater removal was completed at each location 

d) First and last name(s) of all personnel involved with stormwater removal 
activities 

e) Unique identity of locations of where stormwater was removed 

f) Type of stormwater removed: contact or non-contact stormwater 

g) Identify equipment used to remove contact and non-contact stormwater 

h) Volumes of stormwater removed at each location 

i) Location(s) where stormwater w&disposed 

25. Shredder Facility 

The Permittee shall conduct daily monitoring of the Shredder Facility to 
demonstrate compliance with the Best Available Technology requirements of 
Part I.E.20 of this Permit in accordance with the currently approved BAT 
Performance Monitoring Plan and BAT Contingency Plan in Appendices J and K 
of this Permit, respectively, including: 

a) Free draining conditions 

b) Physical integrity of concrete surfaces 

c) Absence of discharge to the ground or ground water 

The Permittee shall maintain written records of the findings of these daily 
inspections on site. All daily inspection records shall comply with the 
requirements of Part 1I.G of this Permit. 
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26. Rotarv Dump Facility 

The Permittee shall conduct daily monitoring of the Rotary Dump Facility to 
demonstrate compliance with the Best Available Technology requirements of 
Part I.E.21 ofthis Permit in accordance with the currently approved BAT 
Performance Monitoring Plan and BAT Contingency Plan in Appendices I and K 
of this Permit, respectively, including: 

a) Free draining conditions 

b) Physical integrity of concrete surfaces 

C) Water level in Sediment Basin sump 

d) Presence of fluids in the Sediment Basin leak detection system 

e) Absence of discharge to the ground or ground water 

f) Absence of fluid in annular space between the primary and secondary pipes 
of the leak detection system for pressurized pipes 

The Permittee shall maintain written records of the findings of these daily 
inspections on site. All daily inspection records shall comply with the 
requirements of Part 1I.G of this Permit. 

27. Intermodal Container Wash Building 

The Permittee shall conduct daily monitoring of the Intennodal Container Wash 
Building to demonstrate compliance with the Best Available Technology 
requirements of Part I.E.22 of this Permit in accordance with the currently 
approved BAT Performance Monitoring Plan and BAT Contingency Plan in 
Appendices J and K, respectively of this Permit, including: 

a) Free draining conditions, 

b) Physical integrity of concrete surfaces, 

c) Water level in Settlement Basin, 

d) Presence of fluids in the settlement basin leak detection system, and 

e) Absence of discharge to the ground or ground water. 

The Permittee shall maintain written records of the findings of these daily 
inspections on site. All daily inspection records shall comply with the 
requirements of Part 11.G of this Permit. 

28. Decontamination Access Control Building 

The Permittee shall conduct daily monitoring of the Decontamination Access 
Control Building to demonstrate compliance with the Best Available Technology 
requirements of Part 1.E.23 of this Permit in accordance with the currently 
approved BAT Performance Monitoring Plan and BAT Contingency Plan in 
Appendices J and K, respectively of this Permit, including: 

a) Free draining conditions in all wastewater transfer piping, 

b) Water level in the gray water collection tank, 
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c) Presence of fluids in the gray water collection tank leak detection annulus, 
and 

d) Absence of discharge to the ground or ground water, 

The Permittee shall maintain written records of the findings of these daily 
inspections on site. All daily inspection records shall comply with the 
requirements of Part 1I.G of this Pennit. 

29. East Side Drainape Proiect 

The Permittee shall conduct daily monitoring of the East Side Drainage Project to 
demonstrate compliance with the Best Available Technology requirements of 
Part 1.E.24 of this Permit in accordance with the currently approved BAT 
Performance Monitoring Plan and BAT Contingency Plan in Appendices I and K, 
respectively of this Permit, including: 

a) Free draining conditions in all wastewater transfer piping, 

b) Absence of fluids in the leak detection annulus within the secondary pipe of 
the dual-walled piping system, and 

c) Absence of discharge to the ground or ground water. 

G. Non-Compliance Status. Ground Water Monitoring and Best Available 
Technology 

1. Noncomuliance with the Ground Water Protection Levels 

Noncompliance with the ground water protection levels in Part LC, Tables IA, 
1 B, 1 C, 1 D, 1 E, and 1 F as applied to the compliance monitoring wells defined in 
Part I.F. I of this Permit shall be defined as follows: 

a) Monitoring for probable out-of-compliance shall be defined as anv one 
samule in excess of the ~rotection level in Tables 1 A, 1 B, 1 C, 1 D, I E, or I F 
of this Permit for any parameter from the same compliance monitoring well. 

b) Out-of-Compliance Status -defined as two (2) consecutive sam~les  in 
excess of the protection level in Tables 1 A, 1 B, 1 C, 1 D, 1 E, or IF of this 
Permit for any parameter from the same compliance monitoring well. 

c) Other Methods to Determine Ground Water Quality Compliance Status - at 
the discretion of the Executive Secretary, other methods may be employed 
to determine the compliance status of the facility with respect to ground 
water quality data, including: 

I) Trend and/or Spatial Analysis - analysis of any contaminant 
concentration trend through time in a single compliance monitoring 
point, and /or spatial analysis of the same from any group of 
compliance monitoring points. 

2) EPA RCRA Statistical Methods - other applicable statistical methods 
may be used to determine out-of-compliance status, as defined in the 
EPA document "Statistical Analysis of Ground Water Monitoring 
Data at RCRA Facilities", February 1989, or as amended. 
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2. Requirements for Ground Water Monitorinc: for Probable Out-of-Com~liancc 
Status 
The Permittee shall evaluate the results of each round of ground water sampling 
and analysis to determine existence of monitoring for probable out-of-compliance 
status as defined in Part I.G.l(a) of this Permit. Upon any determination that 
probable out-of-compliance status exists, the Perrnittee shall: 

a) Notify the Executive Secretary of the probable out-of-compliance (POOC) 
status within 30 days of the initial detection. In addition, the Permittee shall 
submit a written report describing all POOC wells and parameters with the 
associated semiannual ground water monitoring report, which is due on 
either March 1 or September 1. 

b) Immediately implement a schedule of quarterly ground water sampling and 
analysis for the well(s)/parameter(s) of concern, consistent with the 
requirements Part I.F.S(b) and the currently approved Water Monitoring 
Quality Assurance Plan, Appendix B of this Permit. This quarterly sampling 
will continue until the compliance status can be determined by the 
Executive Secretary. Reports of the results of this sampling will be 
submitted to the Executive Secretary no later than 90 days from the 
submittal of the associated semiannual monitoring report, or no later than 
June 1 or December 1. 

3. Reauirements for Ground Water Out-of-Compliance Status 

a) Notification and Accelerated Monitoring - the Permittee shall evaluate the 
results of each round of ground water sampling and analysis to determine 
existence of out-of-compliance status as defined in Part I.G. 1 (b) of this 
Permit. Upon any determination that an out-of-compliance status exists the 
Permittee shall: 

1) Verbally notify the Executive Secretary of the out-of-compliance 
status within 24 hours, and provide written notice within 5 days of the 
detection and 

2)  Immediately implement an accelerated schedule of monthly ground 
water monitoring of the monitoring wells of concern for the 
parameters in question. This monitoring shall continue for at least 
2 months or until the facility is brought into compliance, as determined 
by the Executive Secretary. At the discretion of the Executive 
Secretary, the Permittee may be required to sample and analyze for 
additional inorganic, organic, or radiochemical parameters in order to 
determine the compliance status of the facility. Reports of the results 
of this sampling will be submitted to the Executive Secretary as soon 
as they are available, but not later than 45 days from each date of 
sampling. 

b) Source and Contamination Assessment Study Plan - within 30 days of the 
verbal notice to the Executive Secretary required in Part I.G.3(a) of this 
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Permit, the Pemittee shall submit for Executive Secretary approval an 
assessment study plan and compliance schedule for: 

I )  Assessment of the source or cause of the containination and 
determination of steps necessary to correct the source. 

2) Assessment of the extent of the gound water contamination and any 
potential dispersion. 

3) Evaluation of potential remedial actions to restore and maintain 
ground water quality and ensure that the ground water standards will 
not be exceeded at the compliance monitoring wells, and best 
available technology will be reestablished. 

c) Contingency Plan - in the event that Out-of-Compliance status is 
determined as per Part I.G. 1 (b) or (c), and upon written notification from the 
Executive Secretary, the Pemittee shall immediately implement the 
currently approved Contingency Plan in Appendix A of this Permit. 

4. Definition and Requirements for Failure to Maintain Best Available Technology 

a) Definition of Failure to Maintain Best Available Technology (BAT) 
Requirements - any violation of the BAT Design Standards in Part I.D, 
including design, design specifications, or construction requirements shall 
constitute failure to meet the best available technology requirements of this 
Permit. Any violation of the BAT Performance Standards in Parts I.D. 1 or 
1.E shall also constitute failure to meet the best available technology 
requirements of this Permit. 

b) Requirements for Failure to Maintain Best Available Technology - in the 
event that the Permittee fails to maintain best available technology in 
accordance with Parts 1.D and I.E, above, the Permittee shall: 

1) Notify the Executive Secretary verbally within 24 hours of discovery 
of the BAT failure, and provide written notice within 5 days of 
discovery. 

2) Submit within 5 days of discovery a complete written description of: 

i) The cause of the BAT failure, 

L A n y  measures taken by the Permittee to mitigate the BAT failure, I 
iii) Time frame of the discovery of the BAT failure and any 

mitigation measures were implemented, and 

iv) Evidence to demonstrate that any discharge or potential discharge 
caused by the BAT failure did not and will not. result in a 
violation of UAC 19-5- 107. 

c) BAT Contingency Plan - in the event that Out-of-Compliance status is 
determined as per Part I.G.4(a) or by daily implementation of the currently 
approved BAT Performance Monitoring Plan in Appendix J of this Permit, 
the Permittee shall immediately implement the currently approved BAT 
Contingency Plan in Appendix K of this Permit. 
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5 .  Aftirmative Defense Relevant to Best Available Techno1og.v Failures 

In the event that a compliance action is initiated against the Permittee for 
violation of Permit conditions relating to best available technology, the Permittee 
may affirmatively defend against that action by demonstrating the following: 

a) The Permittee submitted notification according to UAC R3 17-6-6.13, 

b) The failure was not intentional or caused by the Permittee's negligence, 
either in action or in failure to act, 

c) The Permittee has taken adequate measures to meet permit conditions in a 
timely manner or has submitted to the Executive Secretary, for Executive 
Secretary approval, an adequate plan and schedule for meeting permit 
conditions, and 

d) The provisions of UAC 19-5-107 have not been violated. 

H. Reporting Requirements 

Notwithstanding any other environmental monitoring and reporting required by the 
Radioactive Materials License, the Permittee shall submit the following reporting 
information. 

1. Semiannual Monitoring 

Monitoring required in Part 1.F of this Permit, shall be reported according to the 
following schedule, unless modified by the Executive Secretary: 

Half Report Due On 

I st (January thru June) September 1 

2nd (July thru December) March 1 

2. Water Level Measurements 

The Permittee shall comply with the following ground water water level reporting 
requirements: 

a) General Requirements -monthly water level measurements from all ground 
water monitoring wells will be reported semiannually in both measured 
depth to ground water and saline ground water elevations above mean sea 
level. In addition, semiannual freshwater equivalent head elevations will be 
reported for each well and will be derived from semiannual ground water 
specific gravity measurements made in that well during each semiannual 
sampling event. 

b) Maps and Diajyams Format - distribution of freshwater equivalent head will 
be summarized on a semiannual basis in the form of: 

1) Potentiometric maps of the uppermost aquifer for each semiannual 
sampling event and 

2) Vertical diagrams or cross-sections for each nested well group 
illustrating water level elevations in both the shallow and confined 
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aquifers (1-1-30 : 1-1-100. 1-3-30; 1-3-100. GW-19'4 !' GW-l9B. and 
GW-27D). 

Said potentiometric maps, diagrams, cross-sections, and data will be 
submitted with the semiannual monitoring reports required by Part I.H.1. 

c) Horizontal Hydraulic Gradient Reporting - on a monthly basis the Permittee 
shall calculate and provide: 

1) A site-wide summary of maximum, minimum, and average horizontal 
hydraulic gradient for all wells located in Section 32 based on saline 
ground water elevations. Transects for each of the maximum, 
minimum, and average gradient locations shall be indicated on the 
monthly equipotential maps required by Part l.H.2.b and 

Individual disposal cell summary of maximum, minimum, and average 
horizontal hydraulic gradient based on saline ground water elevations 
for the Class A, Class A North, Class A South portion of the Class A 
South11 1e.(2), LARW, 1 le.(2) portion of the Class A Southil le.(2), I 
and Mixed Waste disposal facilities. Determination of these individual 
hydraulic gradients shall be made after division of each disposal cell 
into smaller sub-areas for purposes of hydraulic gradient comparisons 
through time, as approved by the Executive Secretary. On an 
individual cell basis, the Permittee shall indicate those cell sub-areas 
where the said monthly maximum, minimum, and average hydraulic 
gradients occurred. 

In the event that the horizontal hydraulic gradient of any subarea exceeds 
the cell-specific Permit limit specified below, the Permittee shall report this 
exceedance and identify the sub-area in which the exceedance occurred with 
submission of the semiannual ground water monitoring report required by 
Part 1.H.I of this Permit. 

Disposal Cell Horizontal Hydraulic Gradient Limit 

Class A 1.00E-3 
Class A North 1.00E-3 
Class A South vortion 3.29E-3 
LARW 9.67E-4 
Mixed Waste 9.67E-4 
1 1 e.(2) portion 3.29E-3 

3. Ground Water and Pore Water Quality Sampling 

Reporting will include: 

a) Field Data Sheets - or copies thereof, including the field measurements, 
required in Part I.F.5(b)(2) of this Permit, and other pertinent field data, 
such as: 

1) Ground Water Monitoring - well namelnumber, date and time, names 
of sampling crew, type of sampling pump or bail, measured casing 
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volume, volu~ne of water purged before sampling, volume of water 
collected for analysis. 

2 )  Suction Lysi~neter/Soil Moisture Monitoring - lysi~neter 
namelnumber, date and time, names of sampling crew, type of 
sampling equipment, vacuum applied and duration of application, 
volume of sample collected, resistivity reading and corresponding 
moisture content from soil moisture instrumentation. 

b) Results of Ground Water, Pore Water, and Surface Water Analysis - 
including date sampled, date received: and the results of analysis for each 
parameter, including: value or concentration, units of measurement, 
reporting limit (minimum detection limit for the examination), analytical 
method, the date of the analysis, counting error for each radiochemical 
analysis, and total anions and cations for each inorganic analysis. 

c) Quality Assurance Evaluation - with every sampling report the Permittee 
shall include a quality assurance evaluation of the reported ground water 
and pore water data. Said report shall evaluate the sample collection 
techniques, sample handling and preservation, and analytical methods used 
in sampling with the objective of verifying the accuracy of the compliance 
monitoring results. 

d) Electronic Data Files and Format - in addition to written results required for 
every sampling report, the Permittee shall provide an electmnic copy of all 
laboratory results for ground water, pore water, and surface water quality 
sampling. Said electronic files shall consist of a Comma Separated Values 
(CSV) file format, or as otherwise approved by the Executive Secretary. 

The Pennittee shall report as per UAC 19-5-1 14 and for PCBIRadioactive Waste, 
the currently approved Plan for the Management of Waste Containing 
Polychlorinated Biphenyls (PCBs), Appendix 1, any spill or leakage of waste or 
waste liquids which come in contact with native soil or ground water in 
compliance with Part 11.1 of this Permit. For spills of solid waste greater than 
100 kg, the spill must be reported to the Division of Radiation Control within 5 
business days of discovery. 

5. Post-Closure Monitoring 

Reporting of post-closure monitoring shall comply with the requirements of the 
currently approved Post-Closure Monitoring Plan in Appendix F of this Permit. 

6. Annual "As-Built" Report 

The Permittee shall submit an annual "As-Built" Report to document construction 
of the Class A, &Class A North, and Class A South vortion of the Class A 
South11 l e.(2) Disposal cells in compliance with the currently approved design 
and specifications and LLRW and I l e.(2) Construction Quality 
Assurance/Quality Control Plan (Radioactive Materials License, Condition 44). 
The Permittee shall also submit an annual "As-Built" Report to document 
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construction of the 1 1 e.(2) cells in compliance the currently approved design and 
specifications and LLRW and I I e.(2) Construction Quality Assurance/Quality 
Control Plan- !.G ytld - ~ ~ w i ~ ~ ~ # ~ ~ ~ ~ ~ ~ ~ i t t ~  
tltis-+et==t. These reports will be submitted for the Executive Secretary's approval 
on or before March 3 1 of each calendar year. This report shall include engineering 
plans and cross-sections to document the construction. Said plans shall be based 
on an elevation survey, conducted and certified by a Utah licensed land surveyor, 
of all pertinent elements of construction at the facility. 

7. Waste Characterization Reuorting 

In the event that a new contaminant is detected in any waste at the facility, which 
has not been authorized by Part I.E.l, or if concentrations of approved 
contaminants are detected above the limits established in Part I.E.2 of this Permit, 
the Permittee shall notify the Executive Secretary in writing within 5 working 
days from the date of discovery. 

8. Collection Lvsimeter Reporting 

The Permittee shall provide a verbal report to the Executive Secretary within 
24 hours of discovery of the presence of any fluid in the standpipe of the 
collection lysimeters. The Permittee shall provide a written report of the incident 
to the Executive Secretary within 5 working days of discovery. The Permittee 
shall provide a report of the annual video log survey of the lysimeter's drainpipe, 
as required by the currently approved Appendix C of this Permit, on or before 
December 3 1 of each calendar year. 

9. Re~orting of Mechanical Problems or Discharge Svstem Failures 

The Permittee shall verbally notify the Executive Secretary within 24 hours of 
initial discovery of any mechanical or discharge system failure that could affect 
the chemical characteristics or volume of the discharge. The Permittee shall 
submit a written report of the failure within 5 days of said failure. 

10. Meteoroloaical Re~orting 

On or before January 1 of each calendar year, the Permittee shall submit an 
annual meteorological report for the previous meteorological year (October I to 
September 30) for Executive Secretary approval. 

1 1. Containerized Waste Storage Area Re~orting 

The Permittee shall report the following events in accordance with the 
requirements of Part I.E. 10: 

a) Failure of sump pump or other equipment to provide removal of stormwater 
and free and uninterrupted drainage of the pad, and 

b) Any container spill or leakage that may have caused a release to the 
subsurface soils or ground water via cracks or other damage to the asphalt 
surface. 
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12. Evaporation Ponds Reporting 

a) Semiannual Water Quality Sampling - semiannual water quality samples 
collected and analyzed, and pond volume measurements and calculations 
made in compliance with Part I.F. 13 shall be reported in conjunction with 
the ground water quality monitoring report required by Part I.H. I o f  this 
Permit. 

b) 1995, 1997,2000, Mixed Waste, and Northwest Comer Evaporation Pond 
Daily Monitoring - the Permittee shall report results of daily monitoring for 
the 1995, 1997,2000, Mixed Waste, and Northwest Comer evaporation 
ponds as follows: 

1) BAT Failure Reporting - the Permittee shall report the following 
monitoring requirements pursuant to Part I.G.4.b: 

a) Failure to maintain the 24-inch vertical freeboard requirement of 
Part I.E. 14.a.4, 

b) Failure of operational status for leak detection system pump, pump 
controller, headtpressure transducer, andlor flow meter equipment, 
pursuant to Part I.E. 14.a. I ,  

c) Daily average leak detection pumpage volumes in excess of the 
volume monitoring thresholds established in Part I.F.14.b, or the 
BAT performance standards listed in Part I.E.14.a.2, and 

d) Daily leak detection sump head values in excess of the BAT 
performance standards established pursuant to Part I.E.14.a.3. 

2) Leak Detection System Pump Test Reporting - within 15 calendar 
days of completion of any leak detection system pump test required by 
Part I.F.14.b of this Permit, the Permittee shall submit a written report 
for Executive Secretary approval to document equipment, methods, 
and results of said pump test. 

c) Annual Pump Inspection - results of the annual pump inspection and bor-o- 
scope video inspection conducted in accordance with Part I.F. 13.d shall be 
submitted for the Executive Secretary's approval as part of the second 
quarter BAT Quarterly Monitoring Report. 

13. Annual Ground Water Usape R e ~ o r t  

On or before March I of each calendar year the Permittee shall survey and report 
the location of all ground water withdrawals within at least a 1-mile radius of the 
facility boundary. The purpose of this report will be to locate all points near the 
facility where ground water is pumped or otherwise removed for any consumptive 
use, including domestic, agricultural, or industrial purposes. This report shall 
include a survey of water right appropriations found in the area of interest, 
identify the owners thereof, and disclose the physical location and depths of all 
such ground water withdrawals. 



Part l 
Permit So. UGW450005 

14. 1 1e.(2) Construction Notification 

In coordination with requirements of Part I.E.13, the Pennittee shall provide a 
minimum 48-hour notice and opportunity for the Executive Secretary to inspect 
clay liner and radon banier construction at the I l e.(2) cell. 

15. Mixed Waste Cell Leachate Re~orting 

The Permittee shall report the results of Mixed Waste Leachate water quality 
sampling and analysis required by Part I.F.15 of this Pennit with the semiannual 
b~ound water monitoring reports required by Parts I.H.1 and 1.H.3. 

16. BAT Non-Comdiance Reporting Requirements 

For all facilities subject to requirements under the currently approved BAT 
Performance Monitoring Plan and BAT Contingency Plan (Appendix J and K, 
respectively) the Permittee shall provide verbal notification to the Executive 
Secretary of any BAT failures that are not corrected within 24 hours. All such 
verbal notifications shall be followed-up with a written notification within 5 
business days. 

17. Reserved. 

18. Reserved. 

19. Railcar Rollover Facility Reporting 

The Permittee shall submit the daily inspection results required in Part I.E.7c.2 
with each Quarterly BAT Monitoring Report. The annual inspection and repair 
activities required under Part I.E. 17 shall be submitted with the Second Quarterly 
BAT Monitoring Report of each calendar year. The annual inspection report shall 
document all inspection and repair activities including photographs of the 
condition of the surfaces both before and after repairs. 

20. BAT Quarterly Monitoring R a o r t  

The Permittee shall submit a quarterly BAT monitoring report to document 
compliance with the BAT performance standards mandated by Part l.E of this 
Permit. The report shall provide results, calculations, and evaluations of daily 
BAT monitoring data required in Part l.F of this Permit, including but not limited 
to the following: 

a) 1995, 1997,2000, Mixed Waste, and Northwest Comer Evaporation Ponds 
- the BAT quarterly monitoring report shall: 

1) Include a quality assurance evaluation of all daily leak detection 
system flow volume and head data collected, 

2) Include results of daily flow and head monitoring of the leak detection 
sump at each pond, 

3) Include results of weekly calculation of daily average flow volumes 
from the leak detection sump at each pond, pursuant to Part I.F.13.a.3 
of this Permit, 
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4) Evaluate any apparent trends in daily tlow and head monitoring with 
respect to the pond's ability to comply with the BAT performance 
standards mandated by Part I.E.14 of this Permit. 

b) Stonnwater Management - the BAT quarterly report shall include: 

1) Date, time, and location of discovery of stormwater accumulation, 

2) Date and time when stormwater removal was initiated at each location, 

3) Date and time when stormwater removal was completed at each 
location, and 

4) Volumes of stormwater removed at each location. 

Daily Reports will include: 

1) First and last name(s) of all personnel involved with stormwater 
removal activities, 

2 )  Unique identity of locations of where stormwater was removed, 

3) Type of stormwater removed: contact or non-contact stormwater, 

4 )  Identify equipment used to remove contact and non-contact 
stormwater, and 

5) Location(s) where stormwater was disposed. 

c) Reporting Schedule - the BAT Quarterly Monitoring Report shall be 
submitted for Executive Secretary approval in accordance with the 
following schedule: 

Quarter Re~or t  Due On 
1 (January, February, March) May 1 
2"d (April, May, June) August 1 
3rd (July, August, September*) November 1 
4Ih (October, November, December) February 1 
* Third Quarter Repon shall include results of the required annual pressure tests for dual- 

walled pipe as identified in Part I.F.2.m. 

2 1. PCB Re~orting 

The Permittee shall submit to the Executive Secretary the following: 

a) Reports as required in the currently approved Plan for the Management of 
Waste Containing Polychlorinated Biphenyls (PCBs), Appendix I, 

b) Routine reports in  accordance with the Permittee's Radioactive Materials 
License UT 2300249, and 

c) Non-compliance reporting as required by this Permit. 

22. Comvrehensive Ground Water Oualitv Evaluation Report 

180 days prior to Permit expiration, the Permittee shall submit for Executive 
Secretary approval a comprehensive ground water quality evaluation report for 
the site. In submittal of this report, the Permittee shall present a complete and 
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thorough evaluation of all ground water and vadose zone water quality data 
available for the LARW, 11e.(2), and Mixed Waste facilities. Said report shall be 1 
similar to the October 18, 1999 Comprehensive Ground Water Quality Evaluation 
Report and shall include but not be limited to: 

a) Graphs of temporal concentration trends for all compliance monitoring 
parameters and wells across the entire period of record, and an evaluation of 
parameter temporal relationships, 

b) Number of water quality data available for each compliance parameter for 
each well, 

c) Statistical tests of normality for each compliance parameter water quality 
data population, including univariate tests or equivalent, 

d) Calculation of mean concentration and standard deviation on direct 
concentration values; for water quality parameter populations that fail the 
normality test, provide mean concentrations and standard deviations on 
transformed values that are normally distributed, 

e) Calculation of mean concentration plus the second standard deviation for 
comparison with existing ground water protection levels to identify 
parameters that warrant an evaluation for ground water protection level 
adjustments based on natural variations in background concentrations, and 

f )  lsoconcentration maps of spatial concentration trends across Section 32 and 
an evaluation of facies and spatial relationships of water quality parameters 
that warrant an evaluation for ground water protection level adjustments 
based on section e) above. 

23. Reserved. 

24. Revised Hydrogeologic Report 

180 days prior to Permit expiration, the Permittee shall submit for Executive 
Secretary approval a revised hydrogeologic report for the disposal facility and 
surrounding area. In submittal of this report the Permittee shall provide a 
comprehensive and thorough description of hydrogeologic conditions at the 
facility current through the time of report submittal. This report will include an 
updated evaluation and reinterpretation of the site hydrogeology using all 
available data including new or additional data acquired since Executive Secretary 
approval of the last revised hydrogeologic report dated January 20,2000. 

I. Compliance Schedule 

1. Ground Water Institutional Control Plan 

The Permittee shall submit a ground water institutional control plan for Executive 
Secretary approval at the time the site Decontamination and Decommissioning 
Plan required under Radioactive Materials License Condition 74 is submitted. In 
submittal of this plan the Permittee shall eliminate future inadvertent intrusion 
into potentially contaminated ground water at the disposal facilities and 
subsequent routes of exposure to the public and the environment. Said plan shall 
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include at least one of the options listed in the July 27, 1998 Utah Division of 
Radiation Control Request for Infonnation. 

2. Background Ground Water Oualitv Report for Class A North and 2000 Pond 
Comvliance Wells. 

In conjunction with the Semiannual Ground Water Monitoring Report for the 
second half of 2006 (due on March 1, 2007), the Permittee shall submit for 
Executive Secretary approval a background ground water quality report for the 
following Class A North and 2000 Pond compliance monitoring wells for the 
parameters of gross alpha, radium-226, and radium-228: 

GW-106 GW-110 GW-114 GW-125 

GW-107 GW-I I I GW-115 GW-19A 

GW-108 GW-112 GW-I 16 GW-36 

GW-109 GW-I 13 GW-117 GW-58 

At a minimum, this report shall include: 

a) Graphs of temporal concentration trends in each well for each monitoring 
constituent with an evaluation of seasonal and analytical variations, 

b) Normality testing along with a discussion of those data points, if any, that 
are outliers and justifi cation of why the outliers should or should not be 
culled from the population prior to performing statistical calculations, 

c) Calculation of mean concentration and standard deviation for each 
constituent in each well, and 

d) Calculation of mean concentration plus two (2) standard deviations for each 
constituent in each well. 

After review and approval of this report, the Executive Secretary may reopen this 
Permit and revise ground water protection levels for the Class A North cell andlor 
2000 Pond compliance wells. The Executive Secretary anticipates the background 
concentrations for gross alpha as well as the sum of radium-226 and radium-228 
may be greater than their respective ground water protection levels. As a result, 
compliance monitoring for these parameters will not commence in the Class A 
North cell or 2000 Pond compliance wells until the Executive Secretary has 
incorporated approved ground water protection levels into the Permit. In the 
interim, ground water samples for gross alpha, radium-226, and radium-228 will 
be collected and reported from the Class A North cell and 2000 Pond compliance 
wells on the same frequency as all other compliance ground water parameters to 
build a larger data population with which to calculate background values. 

3. Shredder Facility and PCBs 

Prior to operation of the Shredder Facility to process wastes containing 
polychlorinated biphenyls (PCBs), the Permittee shall submit a revised Plan for 
the Management of Waste Containing Polychlorinated Biphenyls (Appendix I), 
and receive Executive Secretary approval. 
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a 11. MOh'lTORING, RECORDING AKD REPORTtNG REQUIREMENTS 

A. Representative Sampling 

Samples taken in compliance with the monitoring requirements established under Part I shall 
be representative ofthe monitored activity. Failure by the Permittee to conduct all ground 
water and pore water sampling in compliance with the currently approved Ground Water 
Monitoring Quality Assurance!Quality Control Plan in Appendix B of this Permit shall be 
considered a failure to monitor and may subject the Permittee to enforcement action. 

B. Analytical Procedures 

Water sample analysis must be conducted according to test procedures specified under UAC 
R3 17-6-6.3(L), unless other test procedures have been specified in this Permit. All sample 
analysis shall be performed by laboratories certified by the State Health Laboratory, or 
otherwise after prior written approval by the Executive Secretary. 

C. Penalties for Tampering 

The Act provides that any person who falsifies, tampers with, or knowingly renders 
inaccurate, any monitoring device or method required to be maintained under this Permit 
shall, upon conviction, be punished by a fine of not more than $10,000 per violation, or by 
imprisonment for not more than six months per violation, or by both. 

D. Reporting of Monitoring Results 

Monitoring results obtained during each reporting period specified in the Permit, shall be 
submitted to the Executive Secretary, Utah Division of Water Quality at the following 
address no later than the 15th day of the month following the completed reporting period: 

Utah Department of Environmental Quality 
Division of Radiation Control 
168 North 1950 West 
P.O. Box 144850 
Salt Lake City, Utah 841 14-4850 
Attention: Ground Water Quality Program 

E. Compliance Schedules 

Reports of compliance or noncompliance with, or any progress reports on interim and final 
requirements contained in any Compliance Schedule of this Permit shall be submitted no 
later than 14 days following each schedule date. 

F. Additional Monitoring by the Permittee 

If the Permittee monitors any pollutant more frequently than required by this Permit, using 
approved test procedures as specified in this Permit, the results of this monitoring shall be 
included in the calculation and reporting of the data submitted. Such increased frequency 
shall also be indicated. 
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G .  Records Contents 

Records of monitoring infonnation shall include: 

1. The date, exact place, and time of sampling or measurements, 

2. The individual(s) who performed the sampling or measurements, 

3. The date(s) and time(s) analyses were performed, 

4. The individual(s1 who performed the analyses. 

5. The analytical techniques or methods used, and 

6. The results of such analyses. 

H. Retention of Records 

The Permittee shall retain records of all monitoring information, including all calibration 
and maintenance records and copies of all reports required by this Permit, and records of all 
data used to complete the application for this Permit, for a period of at least 3 years from the 
date of the sample, measurement, report or application. This period may be extended by 
request of the Executive Secretary at any time. 

I. Twenty-Four Hour Notice of Noncompliance Reporting 

1.  The Permittee shall verbally report any noncompliance which may endanger public 
health or the environment as soon as possible, but no later than 24 hours from the time 
the Permittee first became aware of the circumstances. The report shall be made to the 
Utah Department of Environmental Quality 24-hour number, (801) 536-41 23, or to the 
Division of Water Quality, Ground Water Protection Section at (801) 538-6146, during 
normal business hours (8:OO am - 5:00 pm Mountain Time). 

2. A written submission shall also be provided to the Executive Secretary within 5 days of 
the time that the Permittee becomes aware of the circumstances. The written submission 
shall contain: 

a) A description of the noncompliance and its cause, 

b) The period of noncompliance, including exact dates and times, 

c) The estimated time noncompliance is expected to continue if it has not been 
corrected, and 

d) Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the 
noncompliance. 

3. Reports shall be submitted to the addresses in Part II.D, Reporting of Monitoring 
Results. 

J. Other Noncompliance Reporting 

Instances of noncompliance not required to be reported within 24 hours shall be reported at 
the time that monitoring reports for Part 1I.D are submitted. 



Part I l  
Permit So. CG\V450005 

K. Inspection and Entry 

The Permittee shall allow the Executive Secretary or an authorized representative, upon the 
presentation of credentials and other documents as may be required by law, to: 

1. Enter upon the Permittee's premises where a regulated facility or activity is located or 
conducted, or where records must be kept under the conditions of the Permit; 

2. Have access to and copy, at reasonable times, any records that must be kept under the 
conditions of this Permit; 

3. Inspect at reasonable times any facilities, equipment (including monitoring and control 
equipment), practices, or operations regulated or required under this Permit; and 

4. Sample or monitor at reasonable times, for the purpose of assuring permit compliance or 
as otherwise authorized by the Act, any substances or parameters at any location. 

L. Monitoring Well "As-Built" Reports 

In the event that additional ground water monitoring wells are required by the Executive 
Secretary, diagrams and description describing the final completion of the monitoring wells 
shall be submitted within 30 days of construction of each well. These reports will include: 

I .  Casing: depth, diameter, type of material, type of joints. 

2. Screen: length, depth interval, diameter, material type, slot size. 

3. Sand Pack: depth interval, material type and grain size. 

4. Annular Seals: depth interval, material type. 

5. Surface Casing(s) and Cap: depth, diameter, material type. 

6 .  Survey Coordinates and Elevation: ground surface and elevation of water level 
measuring point in feet above mean sea level, measured to 0.01 of a foot. Said 
coordinates and elevation shall be conducted and certified by a Utah Licensed Land 
Surveyor. 

7. Results of slug tests to determine local aquifer permeability in the vicinity of the well. 
Said tests shall conform with ASTM Method 4044-91. Test results and data analysis 
thereof shall be submitted for Executive Secretary approval. 

M. Plugging and Abandonment Reports 

Within 30 days of completion of plugging and abandonment of any environmental 
measurement system or instrument, including but not limited to ground water monitoring 
wells, piezometers, soil tensiometers or moisture instrumentation, or any other stationary 
device to make environmental measurements, the Pennittee shall submit an "As-Plugged" 
report for Executive Secretary approval. Failure to comply with any condition of said 
approval shall constitute a violation of this Pennit. 
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Ill. COMPLIAhCE RESPONSlBlLITlES 

A. Duty to Comply 

The Permittee must comply with all conditions of this Permit. Any permit noncompliance 
constitutes a violation of the Act and is grounds for enforcement action; for permit 
termination: revocation and reissuance, or modification; or for denial of a permit renewal 
application. The Permittee shall give advance notice to the Executive Secretary of the Water 
Quality Board of any planned changes in the permitted facility or activity which may result 
in noncompliance with permit requirements. 

B. Penalties for Violations of Permit Conditions 

The Act provides that any person who violates a permit condition implementing provisions 
of the Act is subject to a civil penalty not to exceed $10,000 per day of such violation. Any 
person who willfully or negligently violates permit conditions is subject to a fine not 
exceeding S25,000 per day of violation. Any person convicted under Section 19-5-1 15(2) of 
the Act a second time shall be punished by a fine not exceeding $50,000 per day. Nothing in 
this Permit shall be construed to relieve the Permittee of the civil or criminal penalties for 
noncompliance. 

C. Need to Halt or Reduce Activity not a Defense 

It shall not be a defense for a Permittee in an enforcement action that it would have been 

a necessary to halt or reduce the permitted activity in order to maintain compliance with the 
conditions of this Permit. 

D. Duty to Mitigate 

The Permittee shall take all reasonable steps to minimize or prevent any discharge in 
violation of this Permit which has a reasonable likelihood of adversely affecting human 
health or the environment. 

E. Proper Operation and Maintenance 

The Permittee shall at all times properly operate and maintain all facilities and systems of 
treatment and control (and related appurtenances) which are installed or used by the 
Permittee to achieve compliance with the conditions of this Permit. Failure to maintain all 
treatment and control systems in fully hnctional operating order or condition at the facility 
is a violation of this Permit. Proper operation and maintenance also includes adequate 
laboratory controls and quality assurance procedures. This provision requires the operation 
of back-up or auxiliary facilities or similar systems which are installed by a Permittee only 
when the operation is necessary to achieve compliance with the conditions of the Permit. 
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IV. GENERAL REQUIREMEKTS 

A. Prior Approval 

Pursuant to UAC R317-6-6.1 .A, the Permittee may not construct, install, or operate waste or 
wastewater storage, treatment, or disposal facilities, or any other facility that discharges or 
may discharge pollutants that may move directly or indirectly into ground water without a 
ground water discharge permit from the Executive Secretary. Pursuant to UAC R3 17-6- 
6.3.3, the Permittee shall submit engineering plans, specifications, and plans for operation 
and maintenance of a proposed facility prior to Executive Secretary approval. 

B. Planned Changes 

The Permittee shall give notice to the Executive Secretary as soon as possible of any 
planned physical alterations or additions to the permitted facility. Notice is required when 
the alteration or addition could significantly change the nature of the' facility or increase the 
quantity of pollutants discharged. 

C. Modification of Approved Engineering Design, Specifications, or Construction 

Any modification to the approved engineering design, specifications, or construction of the 
facility cited in this Permit shall require prior Executive Secretary approval. Said facilities 
shall include, but are not limited to: 

I .  Waste and Wastewater Disposal and Containment Facilities - including all related 
engineering containment such as liner, cover, and drainage systems, 

2. Waste and Wastewater Handling and Storage Facilities - used to handle, manage or 
store wastes prior to permanent disposal, 

3. Decontamination Facilities - used to decontaminate equipment used in the transportation 
or disposal of waste, and 

4. Environmental Monitoring Systems and Equipment - including ground water 
monitoring wells, piezometers, meteorological monitoring equipment, soil moisture and 
lysimeter instrumentation, or any other permanent system, mechanism, or instrument to 
make environmental measurements required by this Permit. 

D. Anticipated Noncompliance 

The Permittee shall give advance notice of any planned changes in the permitted facility or 
activity which may result in noncompliance with permit requirements. 

E. Permit Actions 

This Permit may be modified, revoked and reissued, or terminated for cause. The filing of a 
request by the Permittee for a permit modification, revocation and reissuance, or 
termination, or a notification of planned changes or anticipated noncompliance, does not 
stay any permit condition. 
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F. Duty to Reapply 

If the Permittee wishes to continue an activity regulated by this Permit after the expiration - - 
date of this Permit, the Permittee must apply for and obtain a permit renewal or extension. 
The application should be submitted at least 180 days before the expiration date of this 
Permit. 

G. Duty to Provide Information 

The Permittee shall hmish to the Executive Secretary, within a reasonable time, any 
information which the Executive Secretary may request to determine whether cause exists 
for modifiing, revoking and reissuing, or telminating this Permit, or to determine 
compliance with this Permit. The Permittee shall also furnish to the Executive Secretary, 
upon request, copies of records required to be kept by this Permit. 

H. Other Information 

When the Permittee becomes aware that it failed to submit any relevant facts in a permit 
application, or submitted incorrect information in a permit application or any report to the 
Executive Secretary, it shall promptly submit such facts or information. 

I. Signatory Requirements 

All applications, reports or information submitted to the Executive Secretary shall be signed 
and certified. 

1. All permit applications shall be signed as follows: 

a) For a corporation: by a responsible corporate officer. 

b) For a partnership or sole proprietorship: by a general partner or the proprietor, 
respective1 y. 

c) For a municipality, State, Federal, or other public agency: by either a principal 
executive officer or ranking elected official. 

2. All reports required by the permit and other information requested by the Executive 
Secretary shall be signed by a person described above or by a duly authorized 
representative of that person. A person is a duly authorized representative only if: 

a) The authorization is made in writing by a person described above and submitted 
to the Executive Secretary, and, 

b) The authorization specified either an individual or a position having 
responsibility for the overall operation of the regulated facility or activity, such 
as the position of plant manager, operator of a well or a well field, 
superintendent, position of equivalent responsibility, or an individual or position 
having overall responsibility for environmental matters for the company. (A duly 
authorized representative may thus be either a named individual or any individual 
occupying a named position.) 

3. Changes to Authorization. If an authorization under Part IV.1.2 is no longer accurate 
because a different individual or position has responsibility for the overall operation of 
the facility, a new authorization satisfying the requirements of Part IV.1.2 must be 
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submitted to the Executive Secretary prior to or together with any reports, information, 
or applications to be signed by an authorized representative. 

4. Certification. Any person signing a document under this section shall make the 
following certification: "I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision in accordance with a 
system designcd to assure that qualified personnel properly gather and evaluate the 
information submitted. Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the information, the 
information submitted is, to the best of my knowledge and belief, true, accurate, and 
complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment for knowing violations." 

J. Penalties for Falsification of Reports 

The Act provides that any person who knowingly makes any false statement, representation, 
or certification in any record or other document submitted or required to be maintained 
under this Permit, including monitoring reports or reports of compliance or noncompliance 
shall, upon conviction be punished by a fine of not more than $1 0,000 per violation, or by 
imprisonment for not more than 6 months per violation, or by both. 

K. Availability of Reports 

Except for data determined to be confidential by the Permittee, all reports prepared in 
accordance with the terms of this Permit shall be available for public inspection at the 
offices of the Executive Secretary. As required by the Act, permit applications, permits, 
effluent data, and ground water quality data shall not be considered confidential. 

L. Property Rights 

The issuance of this Permit does not convey any property rights of any sort, or any exclusive 
privileges, nor does it authorize any injury to private property or any invasion of personal 
rights, nor any infringement of federal, state or local laws or regulations. 

hl. Severability 

The provisions of this Permit are severable, and if any provision of this Permit, or the 
application of any provision of this Permit to any circumstance, is held invalid, the 
application of such provision to other circumstances, and the remainder of this Permit, shall 
not be affected thereby. 

N. Transfers 

This Permit may be automatically transferred to a new Permittee if: 

1. The current Permittee notifies the Executive Secretary at least 30 days in advance of the 
proposed transfer date; 

2. The notice includes a written agreement between the existing and new Permittee 
containing a specific date for transfer of permit responsibility, coverage, and liability 
between them; and, 
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3. The Executive Secretary does not notify the existing Pennittee and the proposed new 
Permittee of his or her intent to modify, or revoke and reissue the permit. If this notice is 
not received, the transfer is effective on the date specified in the agreement mentioned in 
paragraph 2 above. 

0. State Laws 

Nothing in this Permit shall be construed to preclude the institution of any legal action or 
relieve the Permittee from any responsibilities, liabilities, penalties established pursuant to 
any applicable state law or regulation under authority preserved by Section 19-5-1 17 of the 
Act. 

P. Reopener Provision 

This Permit may be reopened and modified, following proper administrative procedures, to 
include the appropriate limitations and compliance schedule, if necessary, if one or more of 
the following events occur: 

I .  If new ground water standards are adopted by the Board, the Permit may &reopened 
and modified to extend the terms of the Permit or to include pollutants covered by new 
standards. The Permittee may apply for a variance under the conditions outlined in 
R3 17-6.4(D) 

2. Changes have been determined in background ground water quality. 

3. Determination by the Executive Secretary that changes are necessary in either the Permit 
or the facility to protect human health or the environment. 
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APPENDIX A: 

Contingency Plan 
tor 

Exceedances of Ground Water Protection Levels 

SUBMITTED: August 5,1991 

APPROVED: September 24,1991 

RETITLED: June 30,1999 
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APPENDIX B: 

Water Monitoring 
Quality Assurance Plan 

APPROVED: December 5, 199 1 

LATEST REVISION: February 14,2005 
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APPENDIX C: 

Construction Quality Assurance Plan 
for 

Collection Lysimeter Construction 
and Operation, Maintenance, and Closure Plans 

for 
Collection Lysimeters and Related Approvals 

SUBMITTED: September 16, 1992 and October 2 1, 1992, respectively 

APPROVED: September 21, 1992 and November 27, 1992, respectively 

REVISED: January 9,2004 



Appendix D 
Permit So. LGW450005 



Appendix E 
Permit No. LGW450005 

APPENDIX E: 

Procedure 
for 

Certification of 1 1 e.(2) Material 

REVISED: March 1994 
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APPENDIX F: 

Post-Closure Monitoring Plan 
for 

LARW and 1 1 e.(2) Disposal Cells 

APPROVED: September 13, 1994 

REVISED: January 18,2000 
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APPENDIX G: 

Weather Station Monitoring Plan 

APPROVED: September 14,1994 

REVISED: October 17,2005 
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APPENDIX I: 

Plan for the 
Management of Waste 

Containing 
Polychlorinated Biphenyls (PCBs) 

APPROVED: October 20,1999 

LATEST REVISION: July 12,2005 
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APPENDIX J: 

Best Available Technology (BAT) Performance 
Monitoring Plan 

APPROVED: October 15,1999 

LATEST REVISION: October 26,2005 
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APPENDIX K: 

Best Available Technology (BAT) 
Contingency Plan 

APPROVED: October 15, 1999 

LATEST REVISION: October 26,2005 
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LLRW and lle.(2) CQAIQC Manual 

TABLE 1 . CQAIQC ACTIVITIES 

Work Elements: 
Document Control ............................................................................. Page 4 
General Requirements ........................................................................ Page 5 
Foundation Preparation ....................................................................... Page 9 
Clay Liner Borrow Material ............................................................... Page 11 
Clay Liner Test Pad ......................................................................... Page 13 
Clay Liner Placement ....................................................................... Page 16 
Waste Placement with Compactor ........................................................ Page 23 
Waste Placement ............................................................................. Page 28 

Debris Placement Page 32 
CLSM Pours Page 35 
In-Cell Bulk Disposal Page 42 
Cold Weather Placement Page 44 

Containerized Waste Facility Waste Placement Test Pad ............................ Page 48 
....................................... Containerized Waste Facility Waste Placement Page 51 

1 Class A South11 le.(2) Clay Barrier ...................................................... Paae 61 
! Temporary Cover Placement and Monitoring ....................................... Page 63Bf 

Radon Barrier Borrow Material ........................................................ Page 6765 
Radon Barrier Test Pad .................................................................. Page @G 
Radon Barrier Placement ................................................................ Page 7238 
Filter Zone ................................................................................. Page &M 
Sacrificial Soil Placement ............................................................... Page 8284 
Rock Erosion Barrier .................................................................... Page B83 
Drainage Ditch Imported Borrow ...................................................... Page 8886 
Drainage Ditches .......................................................................... Page 9@38 
Inspection Road ........................................................................... Page 9290 
Permanent Chain Link Fences .......................................................... Page 992 
Settlement Monitoring ................................................................... Page 395 
Annual As-Built Report ................................................................. Page 10098 

TABLE 2 . MATERIAL PROPERTIES FOR PORTLAND CEMENT CLSM 

TABLE 3 . MATERIAL PROPERTIES FOR FLY ASH CLShl 

FIGURE 1 . LARW Settlement Monuments. May 1. 2006 
FIGURE 2 . Class A Settlement Monuments. rev . 1. July 5 .  2007 
FIGURE 3 - Mixed Waste Settlement Monuments. May 1. 2006 

I REVISION: Z£fClass A South draft page 2 of 102 DATE: -Januarv 4.2008 



I FIGURE 4 - +k@jClass A South Settlement Monuments, rev. K), Jt+%?€WDecember 4. 2007 
FIGURE 5 - Cross Section of 1le.Q) Settlement Plate Monument Installation, rev. 0, 2/16/07 
FIGURE 6 - Class A North Settlement Monuments, rev. 0, July 5, 2007 
FIGURE 7 - CWF Cell Construction Requirements, sheet 1 of 2, rev. 1. 10i07 
FIGURE 8 - CWF Cell Construction Requirements, sheet 2 of 2, rev. 0. 10107 

Appendix A - CQAIQC Documentation Forms, rev. 15, October 19,2007 
Appendix B - Testing Methods, rev. 5, September 14, 2007 
Appendix C - Rock Quality Scoring, rev. 14, October 19, 2007 

I REVISION: MCIass A South draft page 3 of 102 DATE: -Januan' 4.2008 





SPECIFICA'TION 

SCOPE: This work elelnent applies to the Class A.  
I Class A North, and aa-ss .  .A South/l lc.(2) 

embankments. 

RUNON CONTROL DURING PROJECT: Thc 
perimeter berms shall be constructed to a minimum of 
3 feet abovc the ground elevations (GL) shown in thc 
engineering drawings. The first lift of material shall 
have an oncompacted thickness of no greater than 12 
inches. Elevations for the berms between the specified 
ground elevations shall be linearly interpreted bctwcen 
the shown elevations. The berms shall be a minimum 
of 10 feet at the top and shall be con~pacted to YO 
percent of a standard Proctor. 

RUNOFF CONTROL DURING PROJECT: Bcrms 
shall bc constructed around the outsidc cdge of the 
clay lincr to a height of 3 feet. This height is 
measured as the elevation above the design clcvation 
o l  the clay liner; or as the elevation above the design 
clcvation of debris-free zone soils placed on top of the 
clay liner, whichever is higher. Berms shall be a 
minimum of 3 feet wide at the top. The first lift of 
material shall have an uncompactcd thickness of no 
greater than 12 inches. The berm will be constructed 
on top of the clay liner such that the berm is not in 
contact with native ground. A distancc of 10 feet shall 
be maintained between the toe of the berm and the toe 
of the waste. The berms shall be compacted to 90 
percent of a standard Proctor. 

Contact water shall be controlled inside the runoff 
control berm system. Contact water is defined as any 
storm water that falls within the runoff berm system 
in the active, unfinished portions of the embankment. 

LLRW and 1 lc.(2) C Q N Q C  MANUAL 
TAB1.E 1 - Q N Q C  ACTIVITIES 

WORK ELEMENT - GENERAL REQUIREMENTS 

QUALITY CONTROI, QUALITY ASSURANCE 

Vcrify that the required berms havc bcen constructed Verify that bcrms have been inspcctcd by UC 
to thc specified dimension. Record any findings on the p c r s o ~ e l .  
"Daily Construction Report". Spot check the density 
of the first lift and subsequent lifts of the berm lo 
ensure lhat it meets specifications. Rccord density 
tests on the "Field Density Test" form. 

Verify lhat the required berms havc bcen constructed Vcrify that the bcrms have bcen inspctcd I)y QC 
to the specified dimension. Record any findings on the personnel. 
"Daily Construction Report". Spot check the density 
of the first lift and subsequent lifts of the berm to 
ensure that it meets specifications. Record density 
tests on the "Field Density Test" form. 

Inspect the access ramps that cross runoff berms on a Verify that the weekly access ramp inspections have 
weekly basis for the presence of runoff control been performed and documented. 
C ~ ~ M C ~ S  and document the inspection on the "Daily 
Construction Report". 
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SPECIFICATION 

Acccss ramps that cross runoff berms shall be 
constructed to prcvent such runoff from leaving the 
lincd portio~i of the embankment. 

Fcnces o r  other barriers will be installed at the activc 
cell boundary, (the run-off berm and near the radon 
barricrlwaste interface) The barriers will he "chickcn- 
wire", snow-fence, chain-link fence, or herculitc (or 
o~her  materials similar to herculitc) secured to "T" 
posts. 

Storm runoff for up to a 10-ycar. 24-hour cvcnt that 
runs off from those portions of the cmbankmcnt that 
have been completed to final cover design shall be 
managcd and controlled to prcvent such runoff from 
contacting contaminated waste material in the activc 
unlinishcd poaions of the embankment. 

MONTHLY BERM INSPECTION: The berms and 
fcnccs arc to be inspected monthly. Inspect for 
obvious damagc to berms and fences. Ensure berm 
hcight where roads cross berms. 

BERM MAINTENANCE: The runon and runoff 
berms shall be surveyed and improved, as rcquircd, 
by July 1 of each year. 

MOVING OR BREACHING A BERM: Whcn 
moving or breaching a berm, the work must be 
authorized by the QC officer prior to commcncing 

LLRW and 1 le.(2) CQAIQC RIANLIAL 
TABLE 1 - QAIQC ACrlVlTlKS 

WORK ELEMENT - GENERAL REQUIREMENTS 

QUALITY CONTROL 

Vcrify fenccs are installed around the active cell 
boundary and ncar tlic radon barrierlwaste interface 
and document the inspection on the "Daily 
Construction Report". 

Inspect the bcrm on a monthly basis and document the 
inspection and any corrcctivc actions taken (if 
required) on the "Daily Construction Rcpon". Marker 
posts indicating thc requircd berm hcight should be 
placcd at both side of a road at the point where the 
road crosscs thc bcrm. This is to aid in identifying 
damagc to thc krrn due to road traffic. Repair any 
noted damage of berm or wind dispersal fences and 
fill low spots to meet thc design height. 

Survey the bcrms at 100 foot intervals and key points. 
Repair any noted damagc and fill low spots to meet 
the dcsign hcight. 

Review the work to be performed. Document the 
approval to move or breach a bcrm on the "Breach of 
Bcrm" Form. 

) REVISION: X C A  South dran page 6 of 102 

QUALITY ASSURANCE 

Verify that fcnccs arc in placc and havc bccn 
inspecred by QC pcrsonncl. 

Verify that the monthly berm inspections have bee11 
performed and properly documented. Verify propcr 
inwallation of marker posts and wind dispersal fences 
or other barriers. 

Verify that the bcrms are surveyed and improved, as 
required. 

Vcrify that the approval to move or breach a bcrn~ has 
been properly documented. 

Date: -J;~nu_a~y 4,ZOOR 



SPECIFICATION 

work. A temporary breach of a bcrm may be 
accomplished without a temporary bcrm, provided tlie 
work may be completed and the berm replaced the 
same day. A temporary berm will have the same 
specifications as a permanent berm. 

NUCLEAR DENSITYIMOISTURE GAUGE 
CALIBRATION: To ensure proper calibration, a 
sand-cone density test shall be performed jointly with 
five pcrccnt of the nuclear density test. The frequency 
of sand-cone tcsts shall be reduced to two percent of 
the nuclcar density tcsts for the clay liner or radon 
barrier to minimize the damage to these low 
pcrlncability layers from the sand-cone test. lloles in 
the clay liner and radon barrier created by the nuclear 
density gauge shall be filled with dry bentonite. 
To ensure proper calibration, an oven-drying test shall 
be performed jointly with five percent of the nuclcar 
moisture tests. 

SAMPLING LOCATIONS FOR LOTS: For sample 
location chosen by random numbers, two random 
numbers shall be employed. The first numher (X) 
shall be between 0 and the largest east-west distance 
of the lot. The second number (Y) shall be between 0 
and the largest north-south distance of the lot. The test 
location will be located at X fcet cast and Y feet south 
of the north-west corner of the lot. For a linear lot 
(c.g. the intersection of lifts), a single random number 
shall be generated. 

For borrow sources which consist of multiple lots 
which will be sampled by a single test pit, the test pit 
shall be located by two random numbcrs as outlined 
above and will be the same for all lots. 

( REVISION: £#Class A South dra.n 

LLRW and 1 le.(2) C Q N Q C  MANUAL 
TAR1.E 1 - QAIQC A<TIVII'IES 

WORK ELEMENT - GENERAL REQUIREMENTS 

OUA1,ITY CONTROI. 

Perform sand-cone density tests and oven-drying rests 
to calibrate the nuclear moistureldensity gauge. 
Review the results with the Construction Q A  Officer. 

When performing the sand-cone density test or the 
oven-drying test to calibrate the nuclear 
moistureldensity gauge, the data obtained from the 
sand-cone density test or the oven-drying test takes 
precedence over the data obtained from the nuclear 
moistureldcnsity gauge. 

Generate random numbers for each lot by using a 
calculator or computer with a random number 
generator. Locate the test location within five feet of 
thc location specificd by the random numbers. If the 
sample location is outside the lot, generate two new 
random numbers. 

page 7 or 102 

QUALITY ASSURANCB 

Review the results with the QC officer. Verify that the 
data obtained from the sand-cone density tcsts and 
oven-drying tests (when performed) are used in the 
calculations for ultimate acceptance of the tested 
media. 

Verify that the test methods are heing chosen by 
random number. 

Date: &&k+M+WJanua~-v 4,2003 



LLRW and 11c.(2) CQAIQC MANUAL 
'TABLE 1 - Q N Q C  ACTIVITIES 

WORK ELEMENT -GENERAL REQUIREMENTS 

SPECIFICATION QUAl.lTY CONTROL QUALITY ASSURANCE 

TKST METHODS: All tests shall be pcrformcd in Usc the tcst mcthods in Appc~idix B to perform the Verify that thc test mcthods being use to conduct thc 
accordance with the test methods specified in require testing. tests arc thc methods spccificd in Appcndix H. 
Appendix B. 

QA AUDITING: PnergySolurions shall contract with Schedule times with the QA auditor to observe the Coopcratc with QA auditor in thc revicw of QC 
an independent firm to perform an annual audit of lhe specified testing. Cooperate with QA auditor in the clocu~nentation. 
CQAIQC. The auditor shall: a) audit at least 15% of review of QC documentation. 
the CQA\QC documentation; and b) observe QC 
procedures for field densitylmoisture tests, 
classification tests, Proctors, permeability tests, and 
surveying. A copy of the auditors report shall be 
submittcd to the DRC. 

I REVISION: m-1~-ASputhdraft page 8 of 102 Date: -January 4.2008 



SPECIFICATION 

SCOPE: This work element applies to the Class A, 
I Class A North, and Class A Sou~h/lle.(2) 

embankments. 

CLEARING AND GRUBBING: Remove vegetation. 
debris, organic, or deleterious material from areas to 
bc excavated for construction of cells. Grubbing depth 
will depend on the type of vegetation, debris, organic, 
or deleterious material on the site. If the area is free 
of these materials then no clearing and grubbing will 
be necessary. 

EXCAVATION: Excavation shall be made to the 
lines. grades, and dimensions prescribed in the 
approved plans. Any over excavation shall be 
backfilled with select materials and compacted to 95 
percent of Standard Proctor. The uncompactcd lift 
thickness shall not exceed 9 inches. 

SCARIFICATION AND COMPACTION: The 
foundation shall consist of either: a. scarifying the in- 
situ clays to at least six inches and compacting it to at 

LLRW and lle.(Z) CQAJQC MANUAL 
TARLK 1 - QAIQC ACTIVITIES 

WORK ELEMENT - FOUNDATION PREPARATION 

Inspect the area once clearing and grubbing has been 
completed. Record observations and corrective actions 
(where required) on the "Daily Construction Report". 

Observe thc cell excavation. Record observations and 
corrective actions taken (where required) on the 
"Daily Construction Report". 

In areas of ovcr excavation, conduct in-place dcnsity 
tests at a rate of one test per lot and record thc results 
on the "Field Density Test" form. A lot is defined as a 
maximum of 10,000 square feet of a lift of a specified 
type of material. Tcst locations shall be chosen on the 
basis of random numbers. 
a. Approve lots which meet the spccificd compaction. 
b. Rcwork and rctcst lots not meeting the specified 

compaction. 

Proctors shall bc performed at a rate of one test pcr 
100.000 square feet for each material type. At least 
one proctor shall be perrormcd for cach material type. 
Record the location of the sample on the "Sampling 
Log". 

Observe the foundation. Record observations and 
corrective actions on the "Daily QC Report". 

page 9 of 102 

QUALITY ASSURANCE 

Verify that the clcaring and grubbing has bccn 
inspected by QC. 

Observc, at a minimum, five pcrccnt of the tests 
pcrformcd by QC personnel to ensure that the tests 
and observations are heing performed correctly. 
Verify that the tests are being pcrformcd at the correct 
frequency and that the documentation is bcinp 
completed. 

Observe, at a minimum, five percent of the tests 
performed by the QC personnel to ensure that the tests 
and observations are heing performed correctly. 

Date: O e ~ M @ ? J a n ~ ~ a r v  4.ZOU8 



SPECIFICATION 

least 95 percent of a standard proctor or; b. inspecting 
the in-situ sands and if cracking of the surface is 
obscrvcd, then scarify the in-situ sands to at least six 
inches and compact it to at lcast 95 percent of a 
standard proctor, or, if no cracking is observed, then 
compact the in-situ sands to at least 95 percent of a 
standard proctor without prior scarification. 

FINAL GRADING: The foundation for the clay liner 
shall he fairly smooth and free from clods, rocks, soft 
spots, wet areas, etc. Foundation elevations shall be at 
grade or below grade. 

UNSUITABLE MATERIAI.: Remove unsuitable 
matcrial as required. Unsuitable material is non-soil 
material or soil which cannot be reworked to meet the 
compaction criteria. 

FOUNDATION APPROVAI,: Foundation to be 
approved by Construction QA Officcr. 

( REVISION: =lass A South draft 

LLRW and l le.(2) CQNQC MANUAL 
TABLE 1 - QAIQC ACYI'IVI'T1F.S 

WORK EI.EMENT - FOUNDATION PREPARATION 

QLIAI,IIY CONTROI. 

Conduct in-place density tests at a rate of one test per 
lot and record the results on the "Field Density Test" 
form. A lot is defined as a maximum of 10,000 square 
feet of a 6 inch lift of a specified type of material. 
Test locations shall be chosen on the basis of random 
numbers. 
a. Approve lots which meet the specified compaction. 
b. Rcwork and retest lots not meeting the specified 

compaction. 

Proctors shall he pcrformed at a rate of one test per 
100,000 square feet for each material type. At least 
one proctor shall he performed for each material type. 
Record the location of the sample on the "Sampling 
L.0g " . 

Survey the foundation on a 50 ft grid and at key 
points. Final survey measurements will be 
documented and provided to the QC officer and 
Construction QA Officer. 

a. I~~dicatc wherc the foundation meets design line 
and grade. 

b. Rcwork and resurvey areas not meeting the 
specilicd grade. 

Define arcas of unsuitable matcrial and advise the 
contractor that such areas must be removed. Observe 
the areas once the unsuitable material has been 
removed. Report corrective actions (where required) 
on the "Daily Construction Report". 

Obtain the "Notice of Acceptance" from the 
Construction QA Officer before construction of the 
clay liner begins. 

page 10 of 102 

QUALITY ASSURANCE 

Verify that the tests arc bcing pcrformcd at the corrcct 
frequency and that the documentation is hcing 
completed. 

Review the final survey data. Verify thc frcqucncy of 
the survey points. 

Verify that thc removal of unsuitable material has 
bcen properly documented. 

Provide a "Notice of Acceptance" to the QC officer 
indicating that the foundation meet the required 
specifications. 

Date: f&h9m49+WJanearv 4.20QX 



LLRW and 1 Ie.(2) CQNQC MANUAL 
TABLE I - QAIUC ACTIVWIICS 

WORK ELEMENT - CLAY LINER BORROW MATERIAL 

SPECIFICATION QUAI.ITY CONTROI, QUALITY ASSURANCE 

SCOPE: This work clcmcnt applics to thc Class A, 
I Class A North, and Class A .  .South!lle.(2) 

cmbankmcnts. 

C1,EARING AND GRUBBING: Remove vegetation, Inspect the area once clearing and grubbing has bccn Verify that thc clcaring and grubbing has bccn 
dcbris, organic, or deleterious material from areas to completed. Record observations and correctivc actions inspcctcd by QC. 
bc uscd for borrow. Grubbing depth will depend on (where required) on the "Daily Construction Rcport". 
the type of vegetation, debris, organic, or deleterious 
material on the site. If the area is free of these 
materials then no clearing and grubbing will bc 
necessary. 

MATERIAL: Satisfactory material shall be defined as Perform laboratory classification tests at a rate of 1 Verify the frequency of laboratory tests and 
CL and ML soils hased on the Unified Soil test per lot prior to use of matcrial in thc clay liner. A compliance of test results. 
Classification with at least 85 percent passing the No. lot is dcfined as a maximum of 3.000 cubic yards 
200 sieve (silt and clay), a plasticity index (PI) (compactcd) of specified matcrial type. Record the 
between 10 and 25, and a liquid limit (1.L) between location of thc classification sample on thc "Sampling 
30 and 50. The clay shall also have a dry clod sizc Log". 
less than or equal to I inch. a. Approve lots (which meet the specified 

classification) for usc in the clay liner. 
b. Lots not mccting the specified classification can 

not bc uscd. 

PROTECTION: The clay borrow matcrial shall bc Visually check clay liner materials for contamination Verify that the clay liner is being inspected for 
handled in such a manner as to prevent contamination by foreign materials. Remove clays which have been contaminates and that corrective actions (if required) 
with radioactive waste matcrial or other deleterious contaminated above the specified requirements. are properly documented. 
matcrial. The in-place clay may contain up to 5 Document corrective actions (where required) on the 
percent additional rocks and sand above the content "Daily Construction Report". 
found in the classification test. 

PROCESSING: Thcsc procedures may be used to Measure the mixing areas and verify that the Vcrify that the size of the mixing areas anti the 
provide suitable material for construction of the clay application rate of the deflocculant is equal to or amount of dcflocculant applied have bccn properly 
liner. greater than the rate determined by the production documcntcd. 

engineer. Record the sizc of thc mixing areas and h e  
1. Apply deflocculant at a rate determined by the amount of dcflocculant applied on the 'Embankment 
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LLRW and I le.(2) CQAIQC MANUAL 
TABLE 1 - QA/QC ACTIVITIES 

WORK ELEMENT - CIAY I,INKH BORROW MATERIAL 

SPECIFI<:ATION QUA1,ITY CONTROI, QUALITY ASSURANCE 

production engineer Construction Lilt Approval Form". 
2. Mix the deflocculant thoroughly into thc soils by Observc thc mixed clay and advise the contractor of Verify that the clay is bcir~g inspectcd by QC 

tilling or similar action. areas which are adequately mixed. 

I REVISION: aaPClass A South draft page 12 of 102 Date: -Januarv 4,2008 



LLRW and I le.(2) CQAIQC MANUAL 
TARLE 1 - QNQC ACTIVITIES 

WORK E1,ENIENT - CIAY 1,INER TEST PAD 

SPECIFICATION 

SCOPE: This work clement applics to the Class A, 
1 Class A North, and Class A SouthlIlc.(2) 

embankments. 

NOTICE OF TEST PAD CONSTRUCTION: Thc 
test pad plan shall be approved by the DRC prior lo 
the test pad construction. The DRC shall be notified 
48 hours in advance of the start-up of test pad 
construction. 

TEST PAD: An approximately 60 fcet by 75 fcet 
largc test pad will bc constructed using the procedure 
proposed for construction of the clay liner. 

A small tcst pad with minimum dimensions of 5 fcet 
by 5 feet will bc constructed. The purpose of this 
sniall tcst pad is to establish equipment and 
proccdurcs for construction of clay liner in locations 
whcrc largc equipnlcnt is not practical (e.g. rcpairs). 

A new tcst pad shall be constructed each time there is 
a change in specifications, construction procedures, 
types of cquip~nent, unified soil classification, or QC 
testing cquipmcnt or procedure. 

Test pads are to be constructed and tested in 
accordance with tlie following specifications: 

1. Place the clay in at least three lifts with the 
first lift uncompacted thickness not exceeding 
twelve inches. Remaining lifts shall have a 
loose material thickness not exceeding nine 
inches for each lift. The clay material will 
be inspected for dry clod size during 
placement of each lift of clay liner. 

I REVISION: 2fCla.s~ A South draft 

OUAL.ITY CONTROL 

Obtain documentation confirming that the test pad 
plan has becn approved by thc DRC. Verify that the 
DRC has becn notificd, as rcquircd. 

Observe the construction of tcst pads. Mcasurc test 
pads to ensure that they arc constructed to the size 
indicated. Record the tcst pad size on the 
'Embankment Construction Lift Approval Form". 

The large tcst pad shall bc divided into three lots per 
lift (approximately 1,500 square fcet per lot). Each lift 
of the small tcst pad shall equal a lot. 

Measure thc lift thickness at a rate of 1 test per lot. 
Record thicknesses on the 'Embankment Construction 
Lift Approval Form". 

Inspect the loose clay matcrial during thc unloading 
and spreading process for each uncompactcd lift to 
ensure any dry clods that are present arc lcss than or 

OUALITY ASSURANCE 

Verify that the test pad plan has becn approvcd by thc 
DRC. Verify that thc DRC has bccn notificd as 
required. 

Observe the construction of thc test pads. Vcrify that 
the test pad has bccn measured and is propcrly 
documented. 

Verify that the number of lifts and lift thicknesses 
have been documented. Verify that thc clod size 
inspection has k e n  performed and docu~ilcntcd for 
each uncompacted lift thickness. 

Date: -Jan11aMLZD8 



2. The clay is to be placed and compacted by 
equipment proposed for use during construction of the 
clay liner. 

3. The lifts of clay shall be bonded by: 
a) providing a rough upper surface on the underlying 

layer of clay liner. The surface should have changes 
in grade of approximately one inch or more at a rate 
of two per lincar foot; 

-0R- 
b) by compacting with a st~ccpsfoot with feet 

approximately two inches longer than the lift 
thickness. 

4. The clay is to be compacted to at least 95 percent 
of a standard Proctor with a moisture content of 
optimum to 5 percent over optimum. Compaction of 
the large test pad is to be accomplished by at least 
four passes of suitable compaction equipment. 

5. The clay is to be constructed to providc a 
permeability less than or equal to 1 x cmlscc. 
Permeability testing on the bottom lift will be 
performed at the surface. Permeability on the second 

LLRW and 1 le.(2) C Q N Q C  MANUAL 
TABLE 1 - QNQC ACTIVITIES 

WORK EI,EMENT - C I A Y  1,INEH TEST PAD 

QUAI.ITY CONTROL 

equal to one (1) inch. Record inspection of the clod 
size on the "Embankment Construction Lift Approval 
Form". 

Vcrify with the contractor that the same or similar 
type equipment and compaction efforts will be used in 
the cell for construction of the clay liner. Record type 
of equipment used, and number of passes on the 
"Embankment Construction Lift Approval Form". 

Verify that there are adequate changes in grade by 
placing a straight edge at least two feet long on the 
surface. Count the number of points approxinlatcly 
one inch or more below the straight edge. 

- 0 R -  
Vcrify that thc feet on the sheepsfoot compactor arc 
approximately two inchcs longer than the lift 
thickness. 

Conduct in-place moisture-density tcsts at a rate of 
one test per lot. The test location shall be chosen on 
the basis of random numbers. Record the test result 
on the "Field Density Test" form. 
a. Approve lots which meet the specified moisture 

and compaction. 
b. Rework and retest lots not meeting the specified 

moisture or compaction. 
c. Any additional work under b. shall be included in 
the test pad construction method. 

Conduct in-place permeability tests at a rate of one 
tcst per lot p r  lift. The permeability test shall be run 
in close proximity to the moisture-density test. Record 
the test result on the "Field Permeability Test" form. 
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QUALITY ASSIJFUNCE 

Verify equipment used and the number of passes made 
in preparing the test pad are those to be used during 
the con ,~ruction of the clay liner. 

Vcrify the frequency of measurements and compliance 
of test results. 

Verify the frequency of tcsts and compliance of test 
results. 

Verify the frequency of tests and compliance of tcsl 
results. 

Date: O k V J n n 1 1 . 3 r y  4,2008 





SPECIFICATION 

SCOPE: This work clcmcnt applies to the Class A, 
I I Class A North, and Class-.A. South_!l le.(2) 

ernbankmcnts. 

1,IFT IDENTIFICATION: Each lift shall be given a 
discrete designation for testing and surveying 
purposcs. 

PLACEMENT: The clay liner will be preparcd, 
placcd, and compacted using the same typc of 
cquipmelit and mixing and compacting proccdurcs that 
were approved in the test pad. 

LlbT BONDING: The lifts of clay shall be bonded 
by: 
1) providing a rough upper surface on thc underlying 

layer of clay liner. The surface should have changes 
in grade of approximately onc inch or morc at a rate 
of two per linear foot; 

-OR - 
2) by compacting with a shccpsfoot with feet 

approximately two inches longer than thc lift 
thickness. 

LIFT THICKNESS: Thc first lift of material shall 
have an uncompactcd thickncss of no greater than 12 
inches. For the remaining lifts, the loose lift thickness 
shall not excecd the lesser of thc lift thickness used to 
construct the test pad or nine inches. Thickness for the 
lift will bc cstablishcd by installing grade poles on at 
least a 70-foot grid and at all control points. The 
gradc poles must not be installed deeper than 1 inch 
into the underlying clay liner. The grade poles must 
be marked at the appropriate depth to establish the 
gradc. After the gradc for the lift has been checked 

LLRW and I le.(2) CQAIQC MANUAL 
TAR1.K 1 - QAIQC ACTIVITIES 

WORK ELEMENT - CLAY LINER PLACEMENr 

Q U A L I ~  CONTROI, QUALITY ASSURANCE 

Assign a lift identificalion number to each lift. Use the 
lift identification numbcr to identify all paper work for 
that lift. 

Obscrvc the clay liner placement. Record the 
cquipnicnt used to place the clay lincr and any 
corrcc~ive actions (where required) on thc 
"Embankment Construction Lift Approval Form". 

Vcrify that there are adequate changes in grade by 
placing a straight edge at least two feet long on the 
surface. Count the number of points approximately 
one inch or Inore below the straight cdgc. 

- 0 R -  
Verify that the feet on thc shcepsfoot compactor are 
approximately two inches longcr than thc lift 
thickness. 

Verify that the required grading tolerance is achieved 
as follows: 
a. Ensure that the rcquircd frcqucncy for placement 

of grade poles has bcen met. 
b. Compare soil level with the markcd level on the 

grade poles. 
c. Use a string line where ncccssary between polcs to 

check for high or low spots. 
d. Define high out of specification areas and advise 

the contractor to rework those areas. 
c. Rcvicw arcas reworked and approve areas meeting 
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Vcrify that a lin identification number has bcen 
assigncd to each lift. Vcrify that the lift identification 
numbcr is uscd on all papcr work for that lift. 

Verify the equipment used to construct the clay liner 
has been documented and that it is the same typc of 
equipment uscd to construct the test pad. 

Verify the frcqucncy of measurements and compliance 
of test rcsults. 

Observe, at a minimum, five percent of thc 
measurements perfonncd by the QC pcrsonncl to 
ensure that the measurements are bcing pcrformcd 
correctly. Verify that the measurcmcnts arc bring 
performed at the correct frequency and thar the 
documentation is being completed. Verify that the 
clod size inspection has been performed and 
documented for each uncompactcd lift thickness. 

Date: -Januarv 4,.2008 



SPECIFICATION 

and approved by QC personnel, the grade poles shall 
be rcmovcd. The clay material will be inspected for 
dry clod size during placement of each lift of clay 
liner. 

KEYING-IN: Segments of cell clay liner constructed 
at times more than 30 days apan from each other shall 
be keyed-in to each other at vertical steps no greater 
than nine inches and at least twice as wide as they are 
high. 

1 REVISION: wb A South draft 
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TAHLE 1 - QAIQC AC'I'IVI'I'IES 

WORK ELEMENT - CLAY LINER PLACERIENT 

QUALITY CONTROL QUA1.ITY ASSURANCE 

criteria. 
f. Continue "b" through "d" abovc until all areas 

meet criteria. 
g. Indicate areas meeting criteria on the 
"Embankment Construction Lift Approval Form". 

-OR- 
Dig a hole and measure the loose lift thickness at a 
rate of one per lot. A lot is defined as 10,000 square 
fect of a single lift and record on the "Lift Approval 
Form". The location of the measurement shall be 
choscn on the basis of random numbers. 
a. Approvc lots which mcct the specified lift 

thickncss. 
b. If thc thiclu~css is greater than the specified 

thickness, measure thc thickncss at four points (north, 
cast. south, and west) within ten feet of the first 
nlcasurcment. Averagc thc fivc measurements 
togcthcr. 
c. Approve lifts with an avcragc lcss than or cqual to 
the specified lift thickness. 
d. Rework and retest lots with an avcragc lift 

tliickncss greater than the specified lift thickness. 

Inspect the loose clay material during thc unloading 
and spreading process for each uncompacted lift to 
ensure any dry clods that are present arc lcss than or 
cqual to one (1) inch. Record inspcction of the clod 
size on the 'Embankment Construction Lift Approval 
Form". 

Verify that the ncw lincr has been properly keyed-in Verify that the kcying-in of the lincr has bccn 
to the existing liner. Record deficiencies on the documented. 
"Embankment Construction Lift Apl)roval Form". 
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TAH1.E 1 - QAIQC ACTIVITIES 

WORK ELEMENT - CLAY LINER PLACEMENT 

SPECIFICATION QUA1,ITY CONTROL 

COMPACTION: Clay lincr material will bc Conduct in-place moisture-density tcsts at a ratc of 
compacted to at least 95 percent of standard Proctor one tcst per lot and rccord the results on thc "Ficld 
with a moisture content between optimum and 5 Density Test" form. A lot is defined as 200 cubic 
percent over optimum. yards (compacted) of a single lift. The test location 

shall he choscn on the basis of random numbcrs. 
a. Approve lots which meet the specificd rnoisturc 

and compaction. 
b. Rework and retesl lots not meeting the specificd 

rnoisturc or compaction. 

Proctors shall he performed at a rate of one test pcr 
borrow lot. A borrow lot is defined as 3,000 cubic 
yards (compacted) or less of a specific material type. 
Record thc location of the Proctor sample on the 
"Sampling Log". 

PERMEABILITY: Clay liner will havc an in-place Conduct in-placc permeability tests at a rate of one 
permeability less than or equal to 1 x 10.'' cmlsec. test per lot and rccord the results on the "Field 

Permeability Tcst" form. A lot is defined as 2,000 
cubic yards (compacted) of clay liner. The 
pemcability tcst shall bc run in close proximity to a 
moisture density tcst location. 
a. Approve lots which meet the specified 

permeability. 
b. Rework and rcrcst lots not meeting the specified 

permeability. 
c. Restore all tcst areas to assurc no leaks. 

LINER DRYING PREVENTION: T o  prevent the Observe the lincr surfacc for drying. Advise the 
clay liner from drying, water will be applied to the contractor of any dcficicncics. Record corrective 
clay surface on an as needed basis or the lincr will be actions taken (where required) on thc "Daily 
covered with six inches of loose clay or 12 inches of Construction Report". 
loose waste. Newly constructed liner will be covered 
with six inches of loose clay or 12 inches of loose 

( REVISION: 22FCIass A South draft 

QUALITY ASSURANCE 

Observe, at a minimum, five pcrccnt of the tests 
performed by the QC personnel to cnsurc rhat the tests 
and observations are bcing pcrformed correctly. 
Verify that the tcsts arc bcing performcd at the corrcct 
frequency and that thc documcntation is k i n g  
completed. 

Obscrvc, at a minimum, five perccnr of thc tcsts 
performed by the QC personnel to ensure that thc tcsrs 
and observations are being performcd corrcctly. 
Vcrify that the tests are being performed at thc corrcct 
frequency and rhat the documentation is bcing 
complctcd. 

Vcrify that the liner is bcing inspected. 
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LLRW and l lr.(2) CQAIQC MANUAL 
TAR1.B 1 - QAIQC AC'rIVI'rIES 

WORK ELEMENT - CLAY LINER PLACEMENT 

SPECIFICATION 

wastc within I5 days of liner completion. Desiccation 
cracks larger than one-fourth inch wide and one-inch 
deep in the clay liner will be reported to the DRC and 
will be documented as a non-conformance item when 
discovered. 

SNOW REMOVAI,: When clay liner material is to 
be placed and the work area is covered with snow, the 
snow must be removed. 

COLD WEATHER PLACEMENT O F  CLAY 
LINER: For purposes of this CQAIQC Manual, 
"frozen" is dcfincd as a soil tcmpcraturc of less than 
or equal to 27°F. Clay liner shall not be placed above 
frozen material. In addition, no frozen material shall 
be processed or placed. 

If the air temperaturc has dropped below 32°F since 
the last lift of clay liner was approved, one of the 
following three scenarios apply: 
(1) If less than 30 days have passed since the date of 
lift approval and the last lift of clay liner has been 
covered since the approval date with at least 9 inches 
of loose clay or 6 inches of compacted clay, then the 
cover clay may be worked with no additional testing 
of the lower approved lift. 
(2) If less than 30 days have passed since the date of 
lift approval and the last lift of clay liner has not been 
covered with at least 9 inches of lwse clay or 6 inches 
of compacted clay, then: 
(a) Perform spring start-up testing as discussed below; 
or 
(b) Monitor the linerlfoundation temperature 

I REVISION: ~ I s s s  A South draft 

OUALITY CONTROL OUALITY ASSURANCE 

Ohservc that snow is removed. Advise the contractor Verify that snow removal is heing docurnentcd. 
of any deficiencies. Construction may nor continue 
without taking corrective action to rcmovc the snow. 
Rccord thcse corrective ;ictions (wherc rcquircd) in 
thc "Daily Construction Report". 

As ncedcd, obscrvc thc arca whcrc clay lincr is to be Verify that clay liner is tested during cold wealhcr 
placcd. If frozen matcrial is obscrvcd, cease conditions. 
placcmcnt of clay lincr. If frozcn material is 
suspcctcd, mcasurc soil tcmpcrature. Rccord the 
stopping of placement in thc "Daily Construction 
Report." 

Rcvicw ambient air tcmperature records as measured 
at the site meteorological station. Document status of 
clay liner cover placement on the "Daily Construction 
Report." Monitor liner/foundadon temperature when 
triggered under 2.(b). Clay temperature shall be 
measured between 6:00 am and 8:00 am on the day 
that clay liner will be placed. Tcmperature 
measurements shall include a location that is most 
likely to be coldest; i.e.. if there is a portion of the 
liner that is shaded or at a low point. Temperature 
monitoring frequency shall be at least one point per 
100,000 square fcct or onc point per contiguous 
project area, whichever is smaller. 

If the initial clay temperature measurement is less than 
or equal to 27"F, the affected area may be resampled 
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I.LRW and 1 Ic.(2) CQAIQC MANUAL 
l'ARldlC 1 - QNQC ACTIVITIES 

WORK E1,EMEN'I'- OI.AY 1,INER l'IAACEMENT 

SPECIFICATION OUAI,ITY CONTROL OUA1,ITY ASSURANCE 

approximately 1 inch beneath the surface. If the 
tcmpcrature 1 inch beneath the surface is greater than 
27OF, re-roll the surface with one pass of the same 
typc of con5truction equipment (i.c., a compactor for 
intcrmcdiatc lifts or a smooth drum roller for the final 
surfacc) and continue with liner construction. If lhe 
tcmpcraturc I inch beneath the surface is less than or 
equal to 27"F, re-work and re-test the affected area 
aftcr thc clay tcmpcraturc has risen above 27°F. 

A) (3) I f  more than 30 days have passed since the 
datc of lift approval, perform spring start-up 
testing. 

SPRING START-UP: See "Cold Weather Placement 
of Clay Liner" above for situations that trigger this 
specification. 

For spring start-up tcsting, the surfacc lift is treated as 
protective covcr, regardless of whcthcr it was an 
approved lift of clay lincr at onc time or not. Excavate 
9 inches below the clay surface and re-tcst for density 
and permeability. Excavalion for tcsting purposes may 
consist of removing the protective covcr lift; or may 
be performed by 'potholing' only at the testing 
locations. Areas that have becn 'potholed' for 
permeahility testing shall be repaired by applying the 
same level of effort as prescribed by the approvcd tcst 
pad for liner construction. 

before 8 3 0  am the same day as follows: 
a. Mcasurc t l~c  lincrlfo~lndation temperature at a 
frequency of one mcasurcmcnt per lot (defined as no 
more than 10,000 squarc fcct). 
b. Lots where the temperature is grcatcr than 27°F do 
not require rework; cxccpt thai thc lor where the 
initial temperature lcss than or cqual to 27°F was 
measured shall be reworkcd regardless of resampling 
results. 

A) 

Perform dcnsity and pcr~neability tcsting at the 
frequencies outlined for liner construction above. This 
testing may be performed outsidc of thc approvcd lift 
area so long as the area tested is rcprcsentativc of the 
clay in the approved lift area (i.e.. was constructed at 
thc same time and with the samc method). Moisture 
testing is not required for spring start-up. 
a. Approve lots that meet specification. The protective 
cover lift may then be worked in place and tcsted to 
hccome the next lift of clay liner. 
b. For lots that do not meet specification, tcst the 
surface at successively deeper 9 inch increments until 
a passing lift is found; rcmove all failing lifts; re-work 
all failing areas; and re-test. 

Documcnt that repairs are completed to thc same level 
of effort as required by the approved test pad for clay 
liner construction. 

CONTAMINATION OF CLAY 1,INER: The clay Visually check clay liner for contamination by foreign Verify that removal of contaminated material has been 
liner material shall not become contaminated with matcrials. Remove clays which have been properly documented. 
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SPECIFICATION 

radioactive soils or debris during construction. Thc in- 
place clay may contain up to 5 percent additional 
rocks and sand above the co~ltent found in the 
classification test. 

FINAL GRADING: Final grading shall bc from 
grade to abovc grade. Survey on a 50 ft grid and key 
points to verify the minimum design liner thickness 
requircmenr is met. 

HEAVY EQUIPMENT ON CLAY 1,INER: Hcavy 
equipment travel will be minimized on top of the 
finished clay liner. Heavy equipment will not bc 
opcrated on saturated clay lincr. 

DHC APPROVAL: The DRC shall approve 
documentation associated with completed clay lincr. 
Documentation shall include all Q C  and QA records 
associated with clay liner construction, as well as 
photographs of the completed liner surface. In 
addition, 48 hour notification shall be provided to the 
DKC prior to placement of soil material over the clay 
lincr (wastc or soil protective covcr). However, DRC 
approval of clay liner documentation is not required 
prior to placement of wastc material over the clay 
lincr. 

QUALITY ASSURANCE SAMPLING: Assurance 
samples for clay liner materials tests are to be 
obtained at the following minimum frequency: 

LLRW and Ile.(Z) CQAlQC MANUAL 
TABLE 1 - QAIQC ACTIVITIES 

WORK EI.EMEN1'- CLAY LINER YLACKMENT 

0IIAI.ITY CONTROL 

contaminated above thc specified requircments. 

Survcy thc ioundation on a 50 ft grid and at key 
points. Final survey measurclnents will bc 
docunlented and provided to thc QC officer and 
Conslruction QA Officer. 
a. Indicatc where the clay liner niccts design line and 

grade. 
b. Rework and resurvcy areas not meeting the 

specified grade. 

Observe the work procedurcs of the contractor. 
Advise the contractor of problems with cquipmcnt on 
thc clay liner. Rccord corrcctive actions taken (whcre 
required) on the "Daily Construction Report". 

Notify tlre Construction QA Officcr that the clay liner 
is prepared and ready for inspcction by the DRC. 
Obtain written authorization on the "Liner inspection 
Form" from thc Construction QA Officcr that the clay 
liner has been inspected. Obtain documentation 
confirming the DRC approval of thc clay liner 
documentation. 

Coordinate with QA personnel in obtaining thc quality 
assurance samples. Record the samples on the 
"Samplc Log" and moisturcdensity test on the 
"Density Testing Log". Promptly repmt result of QC 

OUALITY ASSIJRANCE 

Rcview the final survey data. Verify the frequency of 
rhc survcy points. 

Verify that the contractors work procedures are hcinp 
inspected. 

Provide written approval of the clay lincr prior to llle 
placement of material over clay liner (waste or soil 
protective covcr). Notify the DRC that the clay liner 
is prepared and ready f o r  inspection at lcast 48 liours 
prior to covering with soil material. 

Conduct or coordinate quality assurance sampling and 
testing in accordance with the designated frequencies. 
Obtain test results of Q C  samples so that a 
comparison of QA and QC test results can be made. 
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I,I,RW and lle.(2) CQNQC MANUAL 
TABLE 1 - QAIQC ACTIVITIES 

WORK ELEMENT - WASTE PLACEMENT WIT11 COMPACTOR 

SPECIFICA'I'ION QUALITY CONTROL QUALITY ASSURANCE 

SCOPE: This work elcmcnt applies to the Class A,  
( Class A North, and Class A Sguthjffc.(2) 

cmbankmcnts. 

APPLICABILITY: This work clcment is applicablc Document equipment used for compaction on the Lift 
to wastc placcd with the CA'I' 826 compactor. With Approval Form. 
prior DRC approval, this work clcment may be 
in~plemented by equipment den~onstrared to perform 
cquivalcnt to thc CAT 826 compactor. 

DEFINITIONS: 
Machine Pass is defined as movcmenr of the -. . . . . . . - . - 
compactor across an area of the lift in any direction, 
which also meets compaction criteria calculated by an 
algorithm in thc compactor's systcm. For example, 
movement of the compactor from south to north 
across the lift, which also meets compaction criteria 
calculated by an algorithm in the compactor's system. 
constitutes one machine pass; the return trip from 
north ro south, which also meets compaction criteria 
calculatcd by an algorithnl in thc compactor's syslcm, 
constitutes a sccond pass. 

m c c l  Pass is defined as movcment of any of thc 
compactor's drums across an area of the lift, which 
also mccts compaction critcria calculated by an 
algorithm in the compactor's system. Since thcre are 
forward and rear drums on the CAT 826 compactor. 
each machine pass constitutes two wheel passes. The 
CAES compaction tracking system repons whccl 
passes. 

LINER PROTECTION: The compactor shall not be When disposal and compaction is bcing performed on 
operated on the surface of finished clay liner or on the or adjacent to the first lift above the debris free zone. 
surfacc of the debris frcc zone directly over the clay observe compactor operation for protection of the 
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LLRW and 1 le.(2) CQ.A/QC MANUAL 
'I'AIILE 1 - QAIQC AC~IVITIES 

WORK EI.EiMENT - WASTE PLACEh4ENI' WITH COMPACTOR 

SPECIFICATION QUAI.ITY CONTROL QUALITY ASSURANCE 

liner. The compactor may not be used to compact the liner and debris free zone. Document obscrvations on 
first lift of waste above the debris free zone. When the Daily Construction Kcport. 
operating on a slope that terminates on the surfacc of 
the first lift of waste above the debris free zonc, the 
compactor shall he operated in a manner to prcvcnt 
impact to tlic dcbris free zone. 

LIFT IDENTIFICATION: Each lift shall be given a Assign a lift identification number to each lifi. Usc the Verify that a lift identification nurnbcr has been 
discrete designation. lift identification number to identify all paper work for assigned to each lift. Verify that the lilt identification 

that lift. Summarize all lifts on the lift summary form number is used on all paper work for that lift. 
or master sheet. 

LIIW ACCEPTANCE: At the time of acceprance, Record the datc and time of lift approval on the lift Verify that the date and time of lift approval is 
the date and time of lift approval shall be recorded. approval form. recorded on the lift approval form. 

No waste material will be disposed on a lift until the Verify that the previous waste lift has been approved 
prior lift is approved, except for management of in- prior to waste disposal. 
cell bulk disposal 

LIFI' THICKNESS: The waste material will be Survey the mean elevation of the top of each lift by 
placed in lifts with a compacted avcragc thickness not surveying at least five points and taking the avcragc. 
excecding 24 inches. Where practical, survey the corners and at least one 

spot in the middle. Survey measurements will be 
documented and forwarded to thc Construction QA 
Officer. Lift thickness may also be verified via GPS. 
a. Approve lifts with an average less than or equal to 

the specified lift thickness. 
b. Remove excess material from the thicker areas of 

the lift if the average lift thickness is greater than 24 
inches, and re-compact lift in the areas where wastes 
arc removed. 

Download the CAES system report of beginning and 
ending lift elevations. For lifts that are not sloped, 

Perform a monthly assessment or the survcy 
documentation performed by the QC pcrsonnel lo 
ensure that the measurements and observations arc 
being performed correctly. Verify that thc surveys arc 
being performed at the currcct frequency and that the 
documentation is being completed. 

Verify that the survey data has been rcccivcd from thc 
QC personnel. 
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LI,RW and 1 lc.(2) CQNQC MANUAL 
TAt3l.K 1 - QlVQC AC:TIVITIES 

WORK ELEMKN'T - WASTE I'LACEMENT WITH COMPACTOR 

OUALI'I'Y CONTROI. OUALITY ASSURANCE 

LIm AREA: ldcntify the dimensions and the location 
of thc northwest corner of the lift. There is 110 

minimum lift arca for this work clemcnt. 

CLASSIFICATIONS: Soil classification testing is 
not rcquired for wastc placed using this work element. 

TERRACING OF LIFTS: As new lifts are placed 
next to old lifts, at least one foot, measurcd 
horizontally, shall bc rcmoved from the outer edge of 
the old lift (except for CLSM lifts). 

COMPACTION WITH CAES: When using the 
CAES system, each lift and lift interface shall be 
compacted by at least 4 machine passes with the CAT 
826 compactor. The lift surface shall bc firm and 
unyielding to the compactor's weight. A minimum of 
80% of thc grid points rcported for the lift by CAES 
shall cxhibit adequate compaction. Adequate 
compaction as  well as mceting the minimum number 
of whccl passes is reportcd by CAES when the pixel 
turns green. 

a. Additional compaction may be required if, after 
the minimum number of passes is complete, the 
minimum percentage of grid points do not exhibit 
adequate compaction, as reported by the CAES 

survcy dara may be uscd fbr heginning lift elevation. 
Lift thickness shall be reported using CAES in 
accordance with operating proccclrire ENG 3.8. When 
calculating the average lift tliickness on a sidc slope. 
no point shall be more than 2.1'. I f  CABS is uscd to 
documcnt lift thichicss on the side slope, tl~cre shall 
be no whitc pixels shown in rhc lift. 

Locate the northwest corncr of each lift, and 
docunicnt the location and lift dimensions. 

Inspect the intcrsections of old and new lifts. Vcrify Verify that the required inspections arc bcing 
that the outcr one fool of thc old lifts are being performed. 
removed (cxccpt for CLSM lifts). Record any 
problems on the "Daily Construction Report". 

Document Ihc CAES systcrn report of compaction for Perform a monthly assessment of the compaction 
each lilt area. Compactive effort is reported by CAES documents generated by the QC technician. 
on a roughly 3.3' x 3.3' grid; with cach on-screen 
pixel representing one square metcr. Ensure that thc 
CAES reports a minimum of 4 niachine passes (i.e., 8 
wheel passes) lor at least 80% of thc grid points in the 
lift, as detailed in operating prwcdurc ENG 3.8. 
Rccord this information on the Lift Approval Form. 
Perform a QC inspection of the compacted lift by 
observing the CAES control screen for evidence of 
uniform and adequate compaction. This condition is 
indicated by having a majority of the screen light 
green, with only isolated pixels in other colors. Print 
the screen as  a color image and include with the lift 
approval form. Record QC inspection results on the 
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LLRW and 1 le.(2) CQAtQC MANUAL 
'rAR1,K 1 - QNQC ACTIVITIES 

WORK ELEMENT - WASTE PLACEMENT WITH COMPACTOR 

SPECIFICA'I'ION OlIA1,ITY CONTROL OUALITY ASSURANCE 

DEBRIS PLACEMENT WITH THE Determine the volume of debris. Volume 
COMPACTOR: For purposes of this work element, determination shall bc established by either: a) 
debris shall bc defined as provided in the work inspccring the debris on the lift and calculating the 
elemcnt 'Wastc Placement*, below. quantity of debris, or b) using Ihc manifcstcd waste 

volume for shipments placed on thc lift. 

Debris placed in accordance with this work clement Inspect dcbris oncc it is spread out on the lift and Observe in the field that the debris calculations and 
shall be limited to no more than 50% by volume of prior to placement of fill material. Ensure that debris estimates are being performed and propcrly 
the cumpactcd volumc of thc lift. The debris shall be is spread out uniformly across the lin and in a manner documented. Review documentation to verify that thc 
uniformly distributed across the lift. to minimize void spaces and docs not cxcccd volume visual observations of debris shipments arc bcing 

requirements. Document the debris inspection on the properly performcd by QC personnel or that the 
Lifts containing materials susceptible to wind Lift Approval Form. Record the dcbris fill manifested volume of waste is used to calculate the 
dispersal shall bc covcrcd so that these materials are calculations and estimates on the Lift Approval Form. volume of fill matcrial required. 
secured by the end of the shift the materials were 
placed into the lift. 

DEBRIS SIZE: All debris placed in accordance with Inspect dcbris placed in soil lifts to cnsurc that it 
this work element shall be less than 10 inches in at nicets thc dchris size requirements. 
least one dimension and no longer than 12 feet in any 
dimension. 
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I.LRW and I le.(2) CQNQC MANUAL 
'rAI<I E 1 - QAIQC AC'ITVITIES 

WORK ELEMENT - WASTE PLACEMENT 

SPECIFICA'I'ION QU/U..I'I'Y CONTROI. QUALITY ASSURANCE 

SCOPE: This work elc~ncnt applies to tllc Class A, 
1 Class A North. and Class A .-SouthJl lc.(2) 

embankments. 

IAIFT IDENTIFICATION: Each lift shall bc givcn a Assign a lift identification number to each lift. Use the Verify that a lift identification number has hecn 
discrete designation for rcsting and surveying lift idcntification numbcr to identify all papcr work for assigned to cach lift. Verify that the lift idcntification 
purposes. that lili. Summarize all lifts on the lift sumn~ary form. number is uscd on all paper work for that lift. 

LIFT ACCEIIANCE: At the time of accepvance, The QC technician shall rccord the date and time of Verify that the date and time of lift approval is 
the date and t in~e of lift approval shall be recorded. lift approval on the lift approval form. rccorded on the lift approval form. 

No waste material will he disposed on a lift until the Verify that the previous waste lift has becn approved 
prior lift is approved, except for management of in- prior to waste disposal. 
cell bulk disposal 

LIFT THICKNESS: The radioactive disposal Survey Ihe mcan elevation of the top of each lift by 
material will he placcd in lifts with a compacted surveying at least five points and taking the average. 
average thickness not exceeding 12 inches (except Where practical, survey the corners and at least one 
CLSM lifts). spot in the middle. Survey measurements will be 

documented and forwarded to the Construction QA 
Officer. 
a. Approve lifts with an average less than or equal to 

the specified lift thickness. 
b. Remove excess material and retest lots with an 

average lifi thickness greater than the specified lift 

Observe, at a minimum, five percent of the surveys 
performed by Lhe QC personnel to ensure that thc 
measurements and observations are being pcrformed 
correctly. Verify that the survcys are being pcrformcd 
at the correct frequency and that the docu~ncntation is 
being completed. 

Verify that the survey data has been receivcd from the 
QC personnel. 

thickness. 

LIFT AREA: The lift area shall bc at least 10,000 I.ocate the northwest corner of each active lift. and Verify that thc lift area meets the lirt area 
square feet except CLSM, Containerized Waste determine the dimension. requirements. 
Facility, and Mixed Waste lifts. Identify Ihe a. Allow placement to continue on any lift that 
dimensions and the location of the northwest corner of meets the lift area requirement. 
the lift. b. Stop placement on any lift which does not meet 

the lifi area requirements. 
c. The Construction QA Officer may grant a waiver, 

for up to five percent of the lifts, if it is deemed 
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SPECIF1C:ATION 

COMPACTION: Each lift shall bc compacted to 90 
perccnt of a standard Proctor. except lifts with greater 
than tcn (10%) compressible debris, which shall be 
compacted to a minimum of 95 pcrccnt of a standard 
Proctor. Thc moisture content of all lifts shall bc 
equal to at least 2 ycrcent and no greater than up to 3 
perccntage points abovc the optimum moisture (except 
for CLSM lifts). 

I REVISION: W l a s s  A South_dr& 

LLRW and I le.(2) CQAlQC MANUAL 
TABLE 1 - QIVQC ACTIVITIES 

WORK ELEMENT - WAS'L'E PIJACEMENT 

QIIAI.ITY CONTHOI. 

impracticable to place a1 thc specified lili area 
(e.g. a narrow lift on the outside edge of thc ccll). 
Insufficient material from a specific gcncrator 
does not constitute grounds for a waiver. 

Except Tor CLSM lifts, conduct in-place moisture- 
dcnsity tests at a rate of one test pcr lot and record the 
results on thc "Ficld Density Tcst" form. A lot is 
dcfined as 1,000 cuhic yards (compacted) of a single 
lift. At lcast one test will bc performed per lift. At 
least one tcst will be performcd per soil typc in the 
lift. The test location shall bc chosen on the basis of 
random numbcrs. Approve lots when: 
a. Material is observed to be propcrly compactcd 

throughout Uic lot; 
b. Moistureldcnsity tcsts performed mcet moisture 

and compaction specifications. 

Ou~liers shall bc resolved according to the following: 
a. For lot sections where the matcrial is obscrvcd to 

not be propcrly cornpactcd throughout the entire lot: 
I )  ldenlify the seclion rcquiring furthcr 
compaction and rework thc material until it is 
obscrvcd to be adequately compacted; 
2) Perform moisturcldcnsity testing as 
outlined above. 

b. For lots wherc the dry dcnsity rcading from a 
nuclcar gauge moisture/dcnsity tcst is less than or 
equal to the requircd percentagc of the standard 
Proctor: 

1)  ldcntify the section(s) of the lot (including 
dimensions) rcquiring further compaction, 
and rc-work thc material. Rc-tcst at the 
location previously testcd. Test one more 
location in the re-worked lot section. Identify 

QUALITY ASSURANCE 

Observe, at a minimum, five pcrccnt of the tcsts 
perforrncd by the QC pcrsonnel to cnsurc that the tcs~s 
and observations arc being performed corrcctly. 
Verify that field moistureldensity tests are bcing 
performed at Ihc correct frequency and that the 
documentation is being completed. 

Ensure that resolurion of any outlicrs is propcrly 
accomplished and documented. 

Date: O-Janu.arv 4.2008 
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TABLE 1 - QtWQC AC'I'IVITIES 

WORK E1,EMEK'I'- WASTE PLACEMENT 

SPECIFICKI'ION QUA1,ITY CONTROL, 

the test location using the lot scction 
dimensions and random numbers. 

- If the test rcsults from both tcsts meet 
moisturcldcnsity requirements. approve 
the lot; 

- If either test fails. repeat the above 
process until all tcsts meet moisture and 
cornpacling requircmcnls. 

-OK - 
2) If the lot is obscrvcd by the QC Technician 
to be adequately compacted, investigate the 
reason for the low dcnsity reading. If it is 
dctcrmined that thc tcst results wcre 
improwrlv influe_nced (e.g. debris directly 
bencath the gauge), takc two more density 
tcsts within 5 feet of the original test. NOTE: 
All ta ts  are t0.b~ recorded. 

- If thc results from both tcsts are above the 
rcquircd compaction requirements. 
rccord both tests and approve the lot. 

If either tcst fails to mcct moistureldensity 
specifications - and the lest rcsults were not 
improperly influenced as described above - follow 
inslructions for a. 1 above. 

Proctors shall be performed at a rate of one lest per 
15.000 cubic yards (compacted) or less of a specific 
material typc. 

CLASSIFICATIONS: One soil classification lcst Perform a soil classification test (ASTM D2487) 
shall be performed at six monlh intervals for each every six months for each large soil waste generator. 
large soil waste generator. A large soil waste gcnerator is defined as a generator 

1 REVISION: £ 2 f C C  A South. hft page 30 or 102 

QUALITY ASSURANCE 

Observe, at a minimum, five percent of the tcsts 
performed by the QC personnel to ensure that the tcsts 
and observations are being performed correctly. 
Verify that proctor tests are being performed at thc 
correct frequency for each specific material typc and 
that the documentation is being completed properly. 

Verify the frequency of laboratory tesls. 

Date: 8 e t e 8 e r - W J a n u a r v  1.200fl 



SPECIFICATION 

TERRACING OF 1,IFTS: As new lifts are placed 
next to old lifts, at least three feet, measured 
horizontally, shall bc removed from the outcr edge of 
the old lift (cxccpt for CLSM lifts). 

INTERSECTION OF LIFTS: In addition to the 
density testing of the lift, an average of one density 
test per three lifts shall be performed at the oldlnew- 
lift interfaces. For lifts intersecting with CLSM lifts, 
the interface density testing is performed on the non- 
CLSM lift within 2 feet of the CLSM interface. 

I REVISION: &£Klass A South draft 

LLRW and llc.(2) CQAIQC MANUAL 
TABLE 1 - QNQC ACTIVITIES 

WORK ELEMENT - WASI'IS Y1,ACEklENT 

OUAI,ITY CONTROL 

disposing of at least 30,000 cubic yards (compacted) 
of compaclable soil in a given calendar year. Record 
the location of the classification sample on the 
"Sampling Log". 

Inspect the intersections of old and new lifts. Verify 
that the outer threc fect of the old lifts arc being 
removed (except for CLSM lifts). Record any 
problems on the "Daily Construction Report". 

Conduct in-place moisture-density tests at an average 
rate of one test per three lifts and record the results on 
the "Field Density Test" form. For each lift random 
numbers between 0 and 1 shall be generated. If the 
random number is 0.65 or greater. then a moisture- 
density test is required on the lift interface between 
the new lift and old lift. On lifts requiring an interface 
test, the test location shall be chosen on the basis of a 
random number. For intersections with CLSM. 
perform a density test on the non-CLSM portions of 
the intersection within 2 feet of the CLSM interface. 
a. Approve lots which meel thc specified compaction. 
b. Rework and retest lots not mecling the specificd 

compaction. 
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OUA1,ITY ASSURANCE 

Verify that the required inspections arc being 
performed. 

Observe, at a minin~um, live percent of the tests 
performed by the QC personnel to ensure that the tests 
are being performed correctly. Verify that tests arc 
performed at the correct frcqucncy and the 
documentation has been completed. 

Date: -Januarv 4.2008 



SPECIFICATION 

DEBRIS DEFINITION: For the purposes of this 
CQAIQC project plan, debris is defined as  any 
radioactive waste for disposal other than compactable 
soils. Compactable soil is defined as: (a) having a 
graded material that will pass through a four inch 
grizzly; (b) as having a bulk density greater than 
seventy pounds per cubic foot dry weight in 
accordance wilh ASTM D-698; and (c) having soil- 
like properties ( i . ~ . ,  standard tests in accordance with 
waste placement procedures can be performed. 
Additionally, debris shall be classified as either 
incompressible debris (i.e. concrete. stone, or solid 
metal) or compressible debris (all other debris types). A 
large object is defined as any debris that does not have 
at least one dimension less than 10-inches or that has 
any dimension in excess of 12-feet. A large component 
is defined as a large object that weighs more than 
100.000 pounds. 

DEBRIS PLACEMENT METHODS: Debris may be 
placed in the embankment using two different methods: 
1) placemcnt of the debris in a lift with compactable soil 
at a limited ratio of debris to soil, or 2) placement of the 
debris in a lift and in-filling the debris with Controlled 
Low Strength Material (CI-SM). 

For placement of large components. the maximum 
allowable load on the clay liner surface must be less 
than 3000 psf. 

When CLSM is required as structural fill in the Large 
Component Engineering Review in order to meet the 
load specilication, the first 4 feel of CLSM shall be 

( REVISION: fZKIass A South drafI 

LLRW and I le.(2) CQNQC MANUAL 
TABLE 1 - QAIQC AC'IIVITIES 

WORK ELEhlENT - WASTE I'LACEMENT 

QUA1,ITY CONTROL QUA1,ITY ASSURANCE 

No action required. No action required. 

Perform a Large Component Engineering Review. 
Ensure that the bearing pressure at the clay liner 
surface meets specification for the load associated 
with placerncnt of any large component. 

Document the following on the Lift Approval Form: 
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'I'AB1,R 1 - QAlQC ACTIVITIES 

WORK E1,EMENT - WASTE PLACEMENT 

placed around t11c largc component within 30 calendar 
days of large componcnt disposal. 

DEBRIS FREE ZONE: Thc Dcbris Free Zoncs are 
defined as the first one foot of the waslc emhankment 
above the clay lincr, and the last onc foot of the wastc 
cmhankmcnt below the radon barrier. The materials 
that make up the Debris Free Zoncs shall he native 
soils that are free of debris nlatcrial. 

DEBRIS QUANTITY IN SOIL WASTE 1,IFTS: 
Dcbris that is placed in the embankment with 
compactable soil shall be limited to a portion of the total 
volumc of the wastc lot. Furthcrmorc, thc debris shall 
bc uniformly distributed across thc lot. 

Lifts containing materials susceptible to winti dispersal 
shall bc covered with soil-like wastc or fill nlaterial so 
that materials susceptible to wind dispcrsal arc secured 
by tlic cnd of each working day. 

A lot is defined as an area for thc placcmcnt of waste 
from a singlc generator. The volumc of a lot is 
limitcd to onc thousand (1000) cubic yards for tcsting 
purposcs. A lift is defined as one or more lots which 
are compactcd and tested togcthcr to mect lift 
placcmcnt rcquiremcnts. Dcbris lift fill will he 
controlled by thc volume of uncompacted fill addcd to 
the lift. 

For compressiblc dcbris, the volumc of the dcbris in a 
lot shall be limited to less than or equal to thirty percent 
(30%) by volumc of the calculated compactcd volume of 
the lot. 

I KEVISION: Z2Klass.A South draft. 

1. Date of largc component disposal and datc of 
CLSM pour. 

Visually inspect thc soil material used lor the Dcbris 
Free Zonc and verify that it is free of dcbris. Record 
results on thc "1,ift Approval Form". 

For shipments containing debris material, determine 
the volume of dcbris for the shipments. Volume 
determination shall be established by cithcr a) 
inspecting thc dcbris in thc shipment and calculating 
the quantity of dcbris. or b) using the manifcstcd 
wastc volun~c. 

Visually inspcct lifts containing materials susccptiblc 
to wind dispcrsal arc cnvcrcd with soil-like wastc or 
fill n1ateri:ll by thc end of each working day. 

Inspect dcbris oncc it is spread out on the lot and prior 
to placement of fill material. Ensure that debris is 
spread out unifornily across the lot and in a nranncr to 
mir~imizc void spaccs and does not exceed volurne 
requirements. Docunlcnt thc debris inspection on thc 
'Lift Approval Form." Record the debris fill 
calculations and cstimatcs on the "Lift Approval 
Form". 
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QUALITY ASSURANCE 

Review documcntation to cnsure that inspections havc 
heen performed. 

Observe in the field that thc debris calculaliur~s and 
estimates are being performed and propcrly 
documented. 

Review documentation to verify that the v i s ~ ~ a l  
observations of dcbris shipments are being propcrly 
performed by QC pcrsonnel or that the manifcslcd 
volume of waste is used to calculatc the volumc of f i l l  
material required. 

Date: -J.an-u.ary 4JO_OH 



SPECIFICATION 

Incompressible debris (concrete, stone, or solid mctal) 
may he placed in a lot up to twenty-five pcrccnt by 
volume of the uncornpactcd lot. When combining rhc 
two types of debris in one lot, the above volumc limit 
applics and the maximum volume of all debris shall he 
lcss than or equal to 25 percent. At least onc 
moisrureldcnsity test shall bc performed per soil typc in 
thc lift .  

DEBRIS SIZE: All dcbris placed in soil waste lifts 
shall bc less than ten (10) inches in at least onc 
dinlension, and no longer than twelve (12) fect in any 
dimension. 

RESIN LIFTS: llnless dispuscd in the Containerizcd 
Waste Facility, resins shall bc disposed as follows or 
in accordance with the specification "CLSM Pours 
with Resin-Filled Containers" bclow. For resin lifts, 
resins will bc less than one inch thick, at any location 
on the surface of the lift, prior to tilling. 

Ion Exchange Resin (1ER) must bc blended with 
native clay that meets the CL classification in a 
minimum ratio of I :9 (one part IEK to nine parts CL 
clay) on a volumetric basis. This native clay shall be 
tested by ASTM method D-2487 at a ratc of onc test 
every 250 cubic yards. 

Blending of IER must take place where native soil has 
been placed and approved by the Construction Quality 
Control Officer (CQCO) as a markcr layer over the 
previous lift. The CQCO may approve thc 6-inch fill 
cover for the 10% debris lifts as the bottom markcr 
layer provided vcrification of the following: 
10% debris is placed in previous lifts; and covcr fill is 

I KEVISION: =lass A South draft 

LLRW and 1 le.(2) CQAIQC MANUAL 
TABLE 1 - QNQC ACTIVITIES 

WORK E1,ISMENT - WASTE PIAACEhIENT 

QCIAI.ITY CON'I'ROI, QUALITY ASSURAKCE 

Inspect dcbris placed in soil lifts to ensure that it Rcview documentation associated with dcbris lifts to 
mects the debris size requirements. verify that debris inspections are being pcrformcd. 

For resin lifts, inspect the spread rcsin prior to tilling Rcview documentation associated wit11 rcsin lifts ~o 
to ensure: verify blending and disposal requircmcnts are b e i ~ ~ g  
a) resin is lcss than one inch thick at any location on performed. 

the surface of thc lift; 
b) resin is spread throughout the resin lift area; 
C) there arc no arcas larger than 25 n? without resin; 
d) there are no dcprcssions or wheel ruts deeper than 

one inch. 
c) vcrify native clay rnects CL classification and 

is blended at a 9 t o  1 ratio. 
f) Vcrify a minimum o f  2-inchcs o f  native soil 

cover must be  placcd by the end o f  each 
workday. 

Rcquirc additional spreading for any resin lift not 
mecting these specifications. Record the dcbris 
inspection on the Lift Approval Form. 

Date: -Jlnoal.y 4,2008 
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LLRW and I le.(2) C Q N Q C  MANUAI. 
TABLE 1 - Q N Q C  ACTI\'ITIES 

WORK ELEMENT - WASTE PLACEMENT 

OUALITY CONTROL OUALITl' ASSURIWCE 

DRC NOTIFICATION FOR CI,SM POURS: The 
DRC shall be notified at least 4R hours in advance of 
any CLSM pour. A CLSM pour will be defined as a 
formed arca approved and daumcnted by 
Engineering for CLSM designated on a waste lift. 

PORTLAND CEMENT OR FLY AS11 CI,SM 
DESIGN SPECIFICATIONS: 

Notwithstanding the following specifications, Macro 
Vaults as approved by the Division of Solid ar~d 
Hazardous Waste in the Mixed Waste Landfill Ccll 
are considered large objects that do not require 
CLSM. Macro Vaults shall not be pmof rolled. 

CLSM shall have the following characteristics: 
a) Thc design mix is approved by the production 
enginccr prior to use in the cell area and meets the 
material specifications provided in Tablc 2 or Tablc 3 
of this Attachment 11-A. 

b) The CLSM passes a Slunip Tcst (procedure 
provided in Appendix B or this manual), Flow 
Consistency Test (ASTM D6103) or Efflux tcst 
(procedure provided in Appendix B of this manual), 
as applicablc. Passing criteria for each test is 
specified in Table 2 "Material Specifications for 
Portland Cement CLSM" or Table 3 "Material 
Specifications for Fly Ash CLSM" of this Anachmcnt 
11-A. 

c) The CLSM shall have a wet unit weight in all cases 
of at least 100 Ibslfc as determined hy ASTM D6023 
(Unit Weight, Yield. Cement Content, and Air 
Content (Gravimetric) of CLSM). 

I REVISION: Z - Z K l e A k y t h  draft 

Verify that the DRC has been notified at least 48 Vcrify that the DRC has been notified at lcast 48 
hours in advance of any CLSM pour. Document DRC hours in advancc of any CLSM pour. 
notification on the "Daily Construction Report". 

Two types of tests will be performed to ensure that Observe, at a minimum, five percent of the tests 
the CLSM meets the design specifications: initial performed by QC personnel on the CLSM to cnsure 
screening tests and lot acceptance tests. The results of that the tests and observations are being pcrformcd 
these tests and corrective actions, if any, shall be correctly. Verify that thc rcquired tcsting has bccn 
documented on the CLSM Testing Form. performed and propcrly documcntcd. 

a. Initial screcning tests shall be performed on the 
first load of CISM for each day that CLSM 
is poured. This screcning tcst shall be 
pcrformcd from the "front end" of the load. 
The initial screening test includes either a 
Flow Consistency Tcst (ASTM D6103) or 
Efflux test (procedure given in Appendix A), 
as well as a unit weight tcst (ASTM D6023). 
The results from this initial screening test 
shall indicate whethcr or not any adjustments 
need to be made at the batch plant to ensure 
loads meet design specifications. 

b. If adjustments are made to the load to produce a 
product that passes the testing requiremcnts, 
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TABLE I - QAIQC ACTIVITIES 

WORK EI.EMENT - WASTE PLACEMENT 

SPECIFICATION QCrAI.ITY CON'I'ROI. 
, .  

perform initial screening testing on the 
subsequent two loads to verify thai the batch 
plant adjustments are s~lffiicient 

c. CLSM pouring shall only he authorized to 
proceed upon verification that thc initial load 
(and subsequent ~ w o  loads if the initial load 
failed) meets mix specifications. 

d. Acceptance tests shall bc performed at a rate 
of one test per lot, wit11 a minimum of onc 
acceptance test pcrfor~ncd for each CLSM 
pour. A 101 is defined as 100 cubic yards of 
CI-SM. Sampling for acceptance tests shall be 
performed in accordance with ASTM D5971 
(Sampling Freshly Mixcd CLSM). Thcsc 
acceptance tests shall bc performed from a 
composite of two samples from near the 
middle of the load. 

a. Acccpt loads that mcct specification. 
b. For loads with unsatisfactory rcsults, accept 
the first part of the load and reject the 
remaindcr, or modify the load andlor pour 
tccl~niques and retest. 

d) The CLSM shall have a minimum 28-day strength Cast a minimum of 3 cylinders per 2000 cubic yards 
of 150 pounds per square inch (psi) as determined by of CLSM placed. Perform compressive strength 
ASTM D4832. A minimum of 3 cylindcrs shall be testing in accordance with ASTM D4832 at 28 days to 
cast for compressive strength testing. ensure the minimum strength requirements are met. If 

the CLSM cap docs not meet specification, evaluate 
why it failed and implement corrcctive actions to 
prevcnt recurrence. 

e) A load ticket shall be furnished for each truck of Obtain thc load ticket for cach truck load of CLSM 
CLSM to be poured. and ensure the load meets the mix spccifications 

provided in Table 2 "Material Specifications for 
Portland Cement CLSM" or Table 3 'Material 
Specifications for Fly Ash CLSM" of this Attachment 

OUALITY ASSURANCE 

Ensure compressive strength tcsting is being 
performed at the correct frequency. 

Verify that the load tickcts have bccn obtained hy QC 
personnel for each truck load of CLSM and that thc 
load ticket has heen checked against Table 2 'Matcrial 
Specifications for Portland Cement CLSM" or Tablc 
3 "Matcrial Spcificalions for Fly Ash CLSM". 
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SPECIFICATION 

CLSM PLACEMENT O F  UNCONTAINERIXED 
DEBRIS: Dchris shall be placed to minimize the 
entrapment of air in the CLSM pour. To accomplish 
this, any plastic caps. wrappings, or other 
obstructions placed on pipcs, valves, and othcr dcbris 
objects shall be cut or rcnloved prior to pouring 
CLSM. Tlic uncontainerized dcbris shall be sprcad 
horizontally across the lift. Any compressiblc dcbris 
in the lift shall be secured to ensure proper disposal 
and cover with CLSM. Any wood materials shall be 
spread throughout the lift to prevent localizcd stacking 
or concentration of wood materials. 

CLSM POURS WITH DEBRIS-FILLED 
CONTAINERS: In-filling of debris inside containers 
with CLSM shall be maximized. A minitiium of two 
holes shall be punched into the bottom of one of the 
walls of each box container to allow for flow 
throughout the container. Containers tilled with 
primarily wood matcrials shall not be disposed with 
CLSM, and must be cmptied and spread out prior to 
placemcnt. 

Lids shall be removed from all box containers prior to 
pouring CLSM (unless a specific waste stream or 
shipments are exempted by UDRC for safety or 
ALARA considerations). Druni containers do not 
require removal of the lid. However. a drum 

LLRW and 1 lc.(2) C Q N Q C  hlANUA1, 
'I'AH1.E 1 - Q N Q C  ACTIVITIES 

WORK ELEMEN'1'- WASTE PLACEMENT 

OUAI.,I'rY CONTROI. 

11-A. Reject any loads not niecting the mix 
spccifications. lncludc the load ticket with the Lift 
Approval Form for the CLSM lift. During each 
CLSM pour, a QC Technician shall be present at or 
ncar the pour at all times and shall visually observe 
pour activities. 

Visually inspect Ihe debris pour to cnsure that the 
CLSM can flow throughout all uncontaincrized debris 
in the waste matrix. lnspcct p i p s ,  valves, and othcr 
debris object and ensurc that sulficicnt acccss exists 
for CLSM to enter the debris interior and till voids. 
Verify that all cumpressible debris is properly 
securcd. Ensure that wood materials are spread 
throughout the lift and not stacked or ncsted together. 

Visually inspect compressible dcbris inside containers 
to ensurc the dcbris is securcd. Ensure lids are 
rcmovcd from all box containers. If the lid shall 
remain on the drum container (or other waste 
container specifically exempted by UDRC), ensure 

I REVISION: 2.2fcI2s .A f&uth.draB page 38 of 102 

QUALITY ASSlJRANCE 

Verify the large debris inspections havc hcen 
performed and documented on the CLSM lnspcction 
and Testing Form. 

Review inspection results to ensure that compressiblc 
debris is being properly securcd and that adequatc 
holes exist for containcrs where lids remain on the 
container. 

Date: -Jan_u31:y_JJOO8 



SPECIFICATION 

containcr lid shall bc pierccd with a holc sizc of at 
least 2" X 4" to allow flow of CLSM into the 
container. If any containcr includes co~nprcssible 
debris, thc material shall bc sccured to remain inside 
the container. Drum containers that contain 
compressible debris shall have tllc lid removed or a 
six-inch CLSM cap shall be placcd over the fillcd 
container. 

C I S M  I'OURS WITH SOI1,-FILLED 
CONTAINERS: Containers that arc fillcd wi~h  soil- 
likc materials may bc placed with CLSM. The lid 
may remain on thc container. tlowcvcr, holcs must 
bc placed in the lid as required for compressible 
dcbris-filled containcrs ahove. 

CLSM POURS WITH RESIN-FILLED 
CONTAINERS: Containcrs that include or are fillcd 
with ion-exchange resin materials may be placed with 
CLSM. Only watertight steel or poly containers arc 
perniitted for resin disposal in CLSM. Cardboard, 
wood, and soft plastic "sopersack" containers are 
expressly prohibited from use as the sole conlaincr for 
resin disposal in CLSM. 

Each conlainer shall bc inspected for hcadspace void 
and have any headspacc void filled with an inert 
material. Provide a minimum of 24 hours notice to 
DRC prior to lilling hcadspace void and scaling 
contai~icrs. CLSM and other concrete products are 
expressly prohibited for usc filling this headspace 
void. Afier filling the headspace void, the lid shall he 
rcplaced on the container and latched, banded. or 
otherwise sccured. The container shall be watertight 
to minirnizcd potential CLSM contact with ion- 

LLRW and 1 le.(Z) CQNQC MANUAL 
TAR1.E 1 - QNQC ACTIVITIES 

WORK ELEMENT - WASTE PLACEMENT 

QUALITY CONTROL QUAI,ITY ASSURANCE 

that thc lid has been pierccd with the propcr sizc and 
numbcr of holes. Rccord results on thc CLSM 
Inspection Form. 

If the lid remains on the drum container, ensurc that 
the required number and sizc of holes exist io the lid. 
A flowability tcst is not required on contai~~ers fillcd 
with soil or fi~tc-grained matcrials. 

Vcrify that ion-exchange resin containers are 
constructed of stccl or poly. Document this inspection 
on the CLSM Inspcclion Form. 

Verify that DRC has been notified at least 24 hours 
prior to the following activities. lnspcct cach container 
of ion-exchange rcsins for headspacc void. Documcnt 
the material used to fill any headspace voids. 
Documcnt that the lid has been replaced and secured 
on the container. Document that thc container is 
inherently watertight (LC., a drum with the ring 
secured around the lid) or has been rendered 
watertight (i.e., a steel box with a flexible gasket in 
place before the lid is sccured or that has been 
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LI.RW and 11e.(2) CQNQC MANUAL 
TABLE 1 - QNQC ACTIVl'l'lKS 

WORK EI.EMENT - IVASI'E IDI,ACEMENT 

exchange rcsins. Paint or mark thc word "RESIN" on 
all 4 sides and the lid of each container when void 
filling and sealing operations are complete. 

The total wastc resin volurne shall he limited to no 
more than 25 percent of the total volume of the CLSM 
pour. Other wastcs meeting the criteria for CLSM 
disposal as outlined in this CQAlQC Plan may he 
used to make up the remainder of the volume of the 
pour. 

Containers of ion-exchange resins shall not bc placcd 
directly adjacent to each other within the CLSM pour. 
Containers of ion-cxchange resins shall not be placcd 
directly above containers of ion-exchange resins in 
prcvious lifts within the CLSM pyramid. 

CLSM pours with resin-filled containcrs are subject to 
all CLSM pyramid controls under the specification 
'CLSM Pyramid" above. 

FINAL CISM M)UR SURFACE: The final CLSM 
surface will he a horizontal plane with no exposed 
debris that impcdes contact with the surface area 
during proof rolling. (with the exception of large 
objects that require multiple p u r s  to completely 
dispose with CLSM). 

PROOF-ROLL TFSTING: 
A proof roll test shall be pcrformed on all CLSM lifts 
a minimum of 3 calendar days following completion 
of the CLSM pour and prior to placement of any 

OIJALITY CONrI'ROL OUALITY ASSURANCE 

otherwise scaled). Document that the container has 
been paintcd or marked as rcquircd. 

Prior to thc CLSM pour, calculate the ratio of rcsins 
to other n~aterial in the pour as follows: ( 1 )  Document 
the containcr type and volume for each container of 
resins in the pour; (2) Docun~ent the total pour 
volume based on the fornlcd arca x height; (3) Rcsin 
volume divided by tordl volume x 100 = resin 
percentage. Container volume may he calculated from 
the r~o~rlinal capacity or rrom manifested volume of 
resins in Ihc container. 

Survey and document the location of each rcsin-filled 
container on the CI.SM inspection Form. Verify that 
each resin-filled container is not placed directly above 
resin-filled containers in previous lifts within the 
CLSM pyramid. 

Visually inspect the final CLSM pour surface to Review the documentation to ensure proof-roll testir~g 
ensure the area is acceptable for proof rolling. is being performed and properly documented. 

Inspect the entire cured CLSM pour surface. Review the documentation to ensure rework, i f  
Following inspection, direct the truck (rock truck, required, has been performed and documented 
cement truck, or other vehicle of equal or greater 
surface load) across the entire CLSM pnur surface. 
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LLRW and 1 Ic.(2) CQNQC MANUAL 
TABLE 1 - Q N Q C  ACTIVI'I'IKS 

WORK E1,EMENT - WASI'E l'lAACEMENT 

SPECIFICATION QUALII'Y CONTROL QUALITY ASSLjRANCE 

additional waste lifts on top of the completed pour. Inspect the surfacc during rolling for any cracking or 
Thc test shall consist of a loadcd truck (rock truck, dcprcssions resulting from thc proof-rolling. ldcntify 
ccmcnt truck, or other vehicle of equal or greater any surface cracks or dcpressions with a vcrlical 
surfacc load) driving across thc entire footprint of the displaccmcnt of %-inch or grcatcr. or cracks greater 
coniplcted CLSM pour. than lh-inch in depth. Mark thcsc arcas for repair or 

rc-work. Document observations on the Lilt 
Approval Form. Approve all lift areas not marked for 
rcpair or rework. For any areas with surface cracking 
o r  depressions with a vertical displaccrnent of M-inch 
or grcatcr, or cracks grcater than 'h-inch in depth, 
one of the following methods shall bc followed to 
remedy the cdilcd arca(s): 

a. Thc area may be compactcd and [hen 
rc-poured. Following thrce days 
from the re-pour, pcrform another 
proof-roll test to evaluatc if the 
rcpair was adequatc; or 

b. Rcmovc the CLSM and dcbris from the 
nlarkcd area and replace it with 
dcbris and CLSM. Following thrcc 
days from the re-pour, pcrform 
anothcr proof-roll test of the arca to 
evaluatc if the rcpair was adcquatc. 
Repcat this process until satishcrory 
resulls arc achieved; or 

c. Placc a six-inch CLSM cap over the 
pour lift area after the arca in 
question has been compacted. The 
six-inch cap shall cxtcnd a minimum 
of three feet (3') past the damagcd 
arcas crcatcd during proof rolling in 
each direction. Following a 
minimum of thrce calendar days, 
pcrform a proof roll test of the six- 
inch cap area to cvaluate if the cap 
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LLRW and 1 le.(2) CQNQC MANUAL 
TARIdE 1 - Q N U C  ACTIVITIES 

WORK E1.EhlEN.r -WASTE PLACElllENT 

SPECIFICATION 

SIX-INCH CAP: All containers filled with 
comprcssible debris that do not have the lids removed 
shall havc a six inch CLSM cap poured over the top 
of thc containcrs prior to proof rolling. In addition, 
any CLSM pours that have areas which did not pass 
the proof-rolling test may have a CLSM cap placed 
over those areas. Arcas poured with a CLSM cap 
shall still require a proof-rolling test (as described 
above) to verify adequacy of the cap. Thc six inch 
cap shall extend a minimum of three fcct in each 
direction past the edge of the container area that 
requires a cap. 

The minimum compressive strength of thc CLSM cap 
shall be 500 psi. Table 2 and Table 3 specifications do 
nor apply to the CLSM cap. 

IN-CELL BULK DISPOSAL: For both LLRW and 
l lc.(2) waste: Any waste material taken to the 
disposal cell but not spread out (for lifts placed with 
compactable soil) or sct into a C U M  lift area for 
forming (for debris to be placed using CLSM) shall be 
considered in-cell bulk disposal. In-cell hulk disposal 
may be temporarily managed in piles up to twenty- 

I REVISION: ttFCCasy A South draf2 

OUALITY CONTROI, 

was adequate. This process may 
also be repeated (i.e.. placcrnent of 
additional cap to a 12-inch cap) until 
satisfactory rcsults are achicvcd. 

Visually inspccr rhc CLSM pour area and idcnti fy the 
highest elevations of dcbris that requires a six-inch 
cap. Survcy and document thesc designated 
elevations on the CLSM l~~spcction Form. Following 
cornplelion of the six-inch cap, perform a final survey 
of the entirc lift as required for determining lift 
thicknesses above. Ensurc that the thickness of the 
cap is six inchcs ahove all dcbris requiring a CLSM 
cap and that the cap extends three fcct in each 
direction past the cdgc of the area that rcquires the 
cap. Docurncnt the inspection and completion of the 
CLSM cap 011 the Lift Approval Form. 

Perform compressive strcngth tcsting of the CLSM 
uscd for caps at the rate of 1 tesl per CLSM lift. Test 
spccimcns/samplcs shall be collectcd in accordance 
with ASTM D5971 (Sampling Freshly Mixed CLSM). 
The samples shall then be tesrcd in accordance with 
ASTM D4832 (Preparation and Testing of CLSM 
Tcst Cylinders). If the CLSM cap does not meet 
specification, evaluate why it failcd and implement 
corrective actions to prevent recurrence. 

On a monthly basis, calculate and document the 
volume of in-cell bulk disposal and waste storcd on 
thc LLRW storage pads. Stop wastc unloading before 
the volume of waste storcd cxceeds the volume 
specified in the trust agrecmcnt. 

page 42 of 102 

OUALITY ASSURANCE 

Rcview the documentation associated with ~ h c  C1.SM 
cap. 

Verify that compressive strength testing is pcrformcd 
at a rate of 1 per CLSM lift. Ensurc that thc 
compressive strcngth of the cap is greater than or 
equal to 500 psi. 

Review documentation of in-cell bulk disposal and 
ensure that volumes do  not cxceed thc trust 
agrcement. 

Date: n J a n u a r v  4,2008 



SPECIFICATION 

five feet high 011 thc cmbankment. For l lc.(2) wasre: 
In-cell bulk disposal cannot be placed on slopcs 
steeper than approxilnatcly 5H: IV. The volu~nc of in- 
cell bulk disposal shall not exceed 8.418 x 10' In' or 
1.10 x 10' y4' (2.97 x 10"t'). ~ . ~ y t K b u t k  
p l ~ - ~ 4 ? e ~ o - + i n n t  
s p e e i f v s t t -  

Open-air storage of PCBIRadioactive waste and Dry 
Active Waste (DAW) is prohibited. DAW is dcfincd 
in condition l.E.lO.(d) of thc Ground Water Quality 
Discharge Rrmit. In-cell bulk disposal of PCB and 
DAW shall bc managed to prevent open-air storage as 
follows: 
1. Maintained in a water-tight container; or 
2. Covered within 24 hours of thc end of thc shift 

that the wasrc was unloaded with a nominal 6" of 
soil or soil-likc waste material that is free of PCB 
and DAW; or 

3. Covered within 24 hours of thc cnd of the shin 
that the wastc was unloaded with a commercial 
fixative to prcvcnt wind dispersal and leachate 
generation, applicd in accordancc with the 
manufacturer's instructions; or 

4. The following PCB wastes do not rcquirc cover 
to prevent wind dispersal: 
a. Drained equipmcnt; 
b. Large objccts with inaccessible PCB 

contamination; or 
c. PCB bulk product waste (as dcfincd in 40 

CFR 761.62(b)(l)(i)) with a bulk density 
greater than 70 pounds per cubic foot. 

When cover is required, maintain documentation of 
the date and shift that PCB and DAW were placed in 
in-cell bulk disposal and of the date and shift that 

I REVISION: ZSCCass- ..South draft 

LLRW and I lc.(2) CQNQC MANIIAL 
TAB1,E: 1 - Q N Q C  ACTIVI'I'IKS 

WORK E1,EhlENT - WASTE PIACEMENT 

OUA1,ITY CONTROL 0UAI.ITY ASSURANCE 

Obtain reports from waste disposal personnel as to the 
location and status of PCB and DAW in-cell bulk 
disposal at tlic beginning of each shift. When material 
requiring cover has bccn placed into in-ccll bulk 
disposal during the preccding shift, track placcmcnt of 
thc specified cover matcrial. Document completion of 
cover within the rcquircd timeframe on thc Daily 
Construction Report. 
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SPEC1E'IC:ATION 

cover was applied. 

The volume of in-cell bulk disposal plus thc volurnc of 
wastc stored at the 1-LRW container storage pads (c.g. 
LLRW bulk storage pad. LLRW container storagc 
pad, etc.) shall not exceed the volume allowed in thc 
trust agrecmcnt. 

COLD WEATHER PLACEMENT; 

FROZEN MATERIAL: No frozen material shall be 
disposed directly on or within 24 inches of the clay 
liner. Frozcn material is defined as material which 
cannot meet the compaction requirements because of 
frozen watcr mixed within the material. 

PLACEMENT OF WASTE DURING COLD 
WEATHER: Waste material shall only be placed 
when the required moisturc and compaction can be 
met. 
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LLRW and l le.(2) C Q N Q C  MANUAL 
'fAB1.E I - QAIQC ACTIVITIES 

WORK EIAEhlENT - WASI'E PLACEMENT 

QUALITY CONTROL 

During cold weather, inspect waste to be disposcd 
directly on the clay liner. Do not allow wastc 
containing frozen material to be disposed on the clay 
lincr. Rccord corrections on the "Daily Construction 
Report". 

1. For soil lifts: 

a) On November 1, decrease density and moisture lot 
size to 750 cubic yards (compacted). 
b) On Deccmbcr 1 ,  and continuing to March 1, 
decrease density and moisture lot size to 500 cubic 
yards (compacted). 
C) Stop placement of waste on a lift when two 
consecutive tests fail compaction requirements due to 
frozcn material. The first "unapproved" lift is 
classified as in-cell bulk disposal. 
d) When tcmpcramrcs are high enough to place the in- 
cell bulk disposal material, place the material in 
accordance with lift thickness and compaction 
requirements specified for wastc lifts ahove. 

a) If more than 2 fect of waste was 
stored as in-ccll bulk disposal, 
excavate to a maximum of 12 inches 

QIJALIW ASSURANCE 

Verify that inspections for frozcn material are heing 
conducted during cold weather and that any corrective 
actions (if required) are properly documentcd. 

1. For soil lifts: 

Vcrify that the testing frequency is increased at the 
beginning of November. and Dccembcr. Verify that 
work stops on a lift aficr the failure of two 
consecutive compaction test and that the lift is 
surveyed before the placemcnt of in-cell hulk 
disposal. 

Date: - u w y  4,2008 
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LLRW and Ile.(l) CQAIQC MANUAL 
TABLE 1 - QAIQC ACTIVI'I'JES 

WORK ELEMENT - WAS'TE PLACEMENT 

SPECIFICATION QUALI'TY CONTROL QUALITY ASSURANCE 

tcmperature decrcascs helow 3S°F, or is anticipated to CLSM, vcrify that concrctc blankcts or tcnting and 
dccrease below 35°F anytime in thc 24 hours heating has becn employcd to ensure the CLSM is 
following placemcnt, the C I S M  must bc covered with maintained greater than 4WF. Record the rcsults of 
concrete blankets, or tentcd and heated. the inspection on thc "CLSM Inspection and Tcsting" 

forms. 

SNOW REMOVAL: Whcn waste material is to be Observc that snow is removed. Advise the contractor Verify that snow removal is bcing performed and 
placcd and the work area is covered with snow, the of dcficicncies. Construction may not continuc documented. 
snow must be removed. without corrcctive action. Record corrective action 

(where rcquircd) in the "Daily Construction Report". 

FINAL GRADING: Top of waste elevations shall be Survey thc top lift of waste on a 50 ft grid and at key Rcview the final survcy data. Verify thc frequency o S  
at grade or below grade. points. Final survey mcasurcments will be thc survey points. 

documented and provided to the QC and Construction 
QA Officcrs. 
a. Indicate where the waste mccts design line and 

grade. 
b. Rework and rcsurvcy areas not meeting the 

specified gradc. 
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I,I,RW and I lc.(2) C Q N Q C  MANUAL 
TABLE 1 - Q N Q C  AC'rIVI.I'IES 

WORK ELEhlENT - CON'TAINEHI%ED WASTE FACILITY WASTE PLACEMENT TEST PAD 

SPECIFICATION QUALITY CON'I'ROI, QUALITY ASSURANCE 

SCOPE: This work element applies to thc Class A 
and Class A North embankments. This work clcmcnt 
a l ~ ~ p p l i c s  to the Class A-&u!h p v ~ ~ o f  the Class 
A South/ l lc.(2) embanknlen!: 

NOTICE O F  TEST PAD CONSTRUCTION: Thc Obtain documentation confirming that the test pad Verify that the tcst pad plan has been approvcd by the 
test pad plan shall be approved by the DRC prior to plan has bcen approved by the DRC. Notify the DRC DRC. Verify that the DRC has been notificd as 
the test pad construction. The DRC shall be notificd 48-hours in advance of test pad construction. required. 
48 hours in advancc of the start-up of test pad 
construction. 

CONTAINERIZED WASTE PLACEMENT 'L'EST Obscrvc the construction of test pads. Mcasure test Daily, observe the construction of the test pads. The 
PAD: A test pad with a minimum area of 400 ft2 will pads to ensure that they are constructed to the size Quality Assurance review for test pad specifications 
be constructed using thc procedure (containcr or large indicated. Record the test pad sizc on thc "Daily shall cover each specification in this work clcmenl. 
component type, container configuration, backfill Construction Rcport". Review 100% of the QC documentation to vcrify that 
material properties, placement and compaction the tests werc performed and documented correctly. 
methods) proposed for construction of the wastc lifts. 
The test pad shall be rcprescntative of anticipatcd field 
placement conditions and of dimensions suitable to the 
cquipmcnt to be used for production. The minimum 
area of the tcst pad may be reduced with DRC 
concurrence with thc tcst pad plan. 

Prior to implcmcntation, within the Containcrizcd 
Waste Facility, of a containerimd waste configuration 
that has not bcen previously approved, a wastc 
placement test pad shall be constructed utilizing the 
proposed containerized waste configuration. 

Test pads are to be constructed and tcsted in 
accordance with the following specifications: 

1.  Construct the proposed configuration of Docun~cnt the constructed configuration of containers ' Perform a minimum of one (1) QA visual inspection 
containerized waste in the test pad arca. in the test pad on thc "Daily Construction Keport." of the resulting wastc form per test pad. 
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LLRW a ~ ~ d  11c.(2) C Q N Q C  MANUAL 
'I'AKLE 1 - Q N Q C  ACTIVITIES 

WORK ELEMENT - CONTAINERIZED WASI'K FACILITY WASTE PLACEMENT TEST PAD 

SPECIFICATION 0UAL.I'I'Y CONTROL OUALI'I'Y ASSURANCE 

2. At lcast one Proctor (or relative density) and C o ~ ~ d u c t  thc required proctor (or relative dcnsity) and 
classification test shall be conducted on the backfill classilication (PL, LL, and gradation) tests. 
matcrial for each tcst pad. 

3. Backfill shall be placed over and bctween the wastc Rccord type of equipment uscd. and nun~bcr of passes 
packages in a manner that encouragcs flow into void on the "Daily Construction Report". Vcrify DRC 
spaccs. The backfill is to be placcd and compactcd by approval has becn received for cquivalent cquipmcnt 
equipment and mcthods proposed for use during when uscd. 
construction of the waste lifts. Othcr equivalent 
equipment may be uscd for place~~ient or compaction 
of backfill with approval from the Director of 
Engineering and DRC. 

4. Thc backfill surrounding the containers shall 
achieve an average density of at least 85% standard 
proctor or 55-percent relative density for drum 
configurations, or an average density of at least 80- 
percent standard proctor or 50-percent relative dcnsity 
around 8-12 or B-25 boxes, HICs, cask liners, large 
components, or container overpack configurations. 
The complctcd lest pad shall have no grcatcr than 1% 
cxternal void spacc by volume of the entire tcst pad. 

Conduct direct or indirect in-place moisture-density 
tests at a ratc of at least four tests per test pad. The 
tcst location shall be chosen to verify backfill 
compaction throughout the tcst pad. Record the test 
result on the "Field Density Tcst" form. Inspect the 
constructed lest pad for void spaccs surrounding the 
containers. Obscrve destructive testing of the tcst pad 
and measure extcrnal void spaccs found in the backfill 
in accordance with the "Containcrizcd Waste Facility 
Waste Placement Test Pad Dcstructive Testing" 
method in Appendix B. 
a. Approvc tcst pads which mcct the specified 

compaction, and minimize void spacc conditions. 
b. Rcwork and retest tcst pads not meeting the 

spccilied moisture or compaction or minimize void 
space conditions. Document all rework that was 
pcrformed. 
c .  Where rework and retesting is impractical, reject 
the test pad procedurc. 

5. The procedures used to construct the tcst pad Provide the Director of Engineering with copies of the 
(container type, container configurationloricntation, documentation for the test pad for review and 
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LLRW and 1 lc.(2) CQAIQC MANUAL 
TABIAE I - QNQC AC'I'IVI'I'IES 

WORK ELEMENT -CONTAINERIZED WASTE FACII-I'I'Y WASTE PLACEMENT TEST PAD 

SPECIFICATION QUALITY CONTROL QUALITY ASSllKANCE 

backfill rna~crial propcr~ics. placement and approval. 
compaction methods) shall be reviewed and approved 
by rhe Director of Engineering. The test must bc 
approvcd by a Professional Engineer. 

6. The procedures used to construct the test pad shall Obtain documentation confirming DRC approval of Verify that propcr approval has been obtained for the 
be reviewed and approved by the DRC prior to using the test pad. test pad and that thc necessary constructiorl proccdurc 
the new test pad construction method. documents are in place for use during backfill 

construclion. 

I REVISION: ZXClass A South draft Date: -Jaaru_4,20@ 



LLRW and l le.(2) CQNQC MANUAL 
TABLE: 1 - QAIQC ACTIVITIES 

WOKK ELEMENT- CONTAINERIZED WASTE FACILITY WASTE PLACEMJiiNT 

SPEC1FIC:ATION QIIAl.lTY CONTROI, QUA1,I.I'Y ASSUKANCE 

SCOPE: This work element applies to thc Class A and 
Class A North embankments. This y g r k  clc~nent also 
amlies to the CLia? .\-South po_r_t.io_lj of the Class A 
Sou~hl  l l e.(I)<i~.b~_nkment. 

1,IW IDENTIFICATION: Each lift shall be givcn a Assign a lift idcntification number to each lift. Use the Thc Quality Assurance review for waste p lacc~~~cnt  
discrete dcsignation for testing and surveying purposes. lift idcntification number to identify all paperwork for specifications shall cover each specification in this work 

that lift. Summarize all lifts on the lift summary form. element. Revicw a minimum of 50.0% of thc QC 
documentation to vcrify that thc tests were perfor~ned 
and documentcd correctly. 

LIFT ACCKFTANCE: At the time of acceptancc. thc Thc QC technician shall record the date and time of lift 
datc and t i n ~ c  of lift approval shall be recorded. approval on the CWF Lift Approval Form 

DEFINITIONS: For the purpose of this CQAlQC No action rcquircd. 
projcct plan, thc following tcrms arc defined: 

Backfill is defined as poorly graded type SP or well 
gradcd type SW sand with a minimum of 95% passing 
the #4 sieve, a minimum of 35% passing the #30 sieve. 
and less than 5% passing the #200 sieve. The maximum 
moisture content for backfill shall bc less than or equal 
to 4.1% at the time of backfill placement. This 
specificalion may be modified following successful 
completion and DRC approval of a test pad. 

Backfill cover is defined as a minimum of onc foot of 
soil placed over containerized wastc packages after 
backfilling is complete. In the case of standard liners 
and large liners, the placement sequence is: (I)  hackfill 
between the waste forms; (2) intcrmcdiate sand; (3) 
backfill cover. 

Containerized waste is defined as any containers of 
Certified Containerized Waste in accordance with 

( REVISION: WChs4 S-quth..d_rafl 

No action required. 
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LLRW and 1 le.(2) CQAlQC MANUAL 
TABLE I - QNQC ACTIVITIKS 

WORK ELEMENT - CONTAINERIZED WASTE FACI1,ITY WASTE PLACEMENT 

SPECIFICATION QllALlTY CON'I'HOI. QUAI.ITY ASSURANCE 

bctween packagcs, intermediate sand (when applicablc). 
and the backfill covcr layer. A containerized waste 
placement lift may contain one layer of containcrs or 
more than one stackcd layer of containcrs, depending on 
thc container type and height. 

Rcmovahle .Steel Forni is a circular stccl form used to 
cnsure the spacing of standard or large liners. 
Rcmovahle steel forms are placed in an approved 
disposal configuration (hexagonal for example) prior to 
placcment of liners. Removable steel forms can be used 
in cithcr the first lift or second lift in place of caissons. 
All removable stecl forms shall bc pulled after lincr 
placemcnt and bcforc backfill. 

CONTAINERIZED WASTE PLACEMENT: 1) All 
containers shall be placcd in accordance with an 
approvcd conlainer placcment method. Containers shall 
bc placed in a configuration that has bcen approved 
through the successful completion of a waste placement 
lest pad. Figures 7 and 8 illustrate approvcd waste 
placcmcnt configurations. A minimum 6-inch layer of 
loose sand shall be placed prior to placement of 
containcrs. Containcrs shall be worked into this loose 
sand ro minimize any voids underneath the containers. 
Containers shall bc placed with a minimum distance as 
specified by individual container type below. Backfill 
shall bc placed over and between the containers in 
accordancc with the approved container placement 
melhod for the type of container being placed. The 
containerized waste placement hackfill soil properties 
shall be tested once per 2,500 square feet of placement 
area or once per lift. 

1 REVISION: ZXJass_A .Suuthdr_a.f'j 

I )  Verify through observation and document that the 1) Review the QC documentation to confirm that thc 
appropriate container placemcnt mcthod and spacing is appropriate container placement and backfilling nlcthod 
followed fur the type of container stacking in each lift. has becn used and propcrly documented. 

Perform at lcast one moisture contcnt and classification 
(PL, LL. and gradation) test pcr 2,500 square feet of 
placement area, or change in backfill material type, or 
change in borrow source. 

Conduct an inspection of the container placement 
configuration prior to commencement of backfill 
placemcnt. This inspection shall document that an 
approved configuration has been utilized for the 
container types present. 

Observe placcmcnt and compaction of the backfill lo 
ensurc that type of equipment, equipment load (if 
applicable), and number of passes meet the 
specifications approved by the containcriwd waste 
placemcnt test pad. Record type of equipment used. 

Date: -Janugrv - 4.2008 



SPECIFICATION 

LLRW and 11 c.(2) CQAIQC MANUAL 
TAR1.E 1 - QAIQC ACTIVITIES 

WORK ELEhlENT - CONTAINERIZEL) WASTE FACII,ITY WASTE PLACEhfENT 

OIJA1,ITY CONTHOI. OUA1,ITY ASSURANCE 

2) Standard L.iners shall bc placcd as follows. Spacing 
and backfill of standard liners may hc facilitated by the 
usc of concrete caissons or removable stccl forms; use 
of caissons or removable steel forms is not required. 
Caissons or other forms shall not cxcccd 7 fcet tall. 
Whcn used, rcmovablc steel forms shall be rcrnoved 
prior to backfill. Caissons shall not be rcmovcd without 
prior DRC notification. Backfill shall be placcd to a 
n~inirnum height of 7 fcet above the container base 
elevation by dropping from the bucket of a front-end 
loader or equivalent around and above the container 
(whether in a caisson or not). Backfill shall achicvc a 
minimum density of at lcast 80% of a standard Proctor, 
as demonstrated by rhc approved test pad(s). Thc 
backfill layer shall bc covcred by an interrnediatc sand 
layer to a minimum depth of 2 feet above thc top of thc 
caisson (9 fcct above the container base elevation). 
lntermediatc sand shall achieve a minimum density of 
85% of a standard Proctor. The backfill covcr laycr is 
then placed above the intermediate sand laycr. Caissons 
shall be placed in a hexagonal or olher approved 
(through a test pad) configuration, such as rectangular, 
that meets the following criteria. Caissons with an outcr 
diameter of 100 inchcs shall be placed a minimum of 4 
inches apart. If no caisson is used, or if a caisson or 
other form of smaller outer diameter is used, the 
container shall be placed as if the 100-inch diamctcr 
caisson werc tl~cre for spacing purposes; i.c., within a 
minimum area of 108-inch diameter centered around the 
container, no other caisson or container shall intrudc. 

1 REVISION: %!Wl&viA S o o ~ d a B  

cquipmcnt load (if applicable), and numbcr of passes on 
thc CWF Lift Approval f i r m .  

2) Vcrify rhrough observation and ddcumcnr on the 
CWF Lift Approval Form that sldndard liners are placed 
with the appropriate container placcmcnt mcthod and 
spacing. 

Conduct in-placc dcnsity tests at' the surfacc of the 
intern~ediatc sand layer at a rate of onc tcst pcr lot and 
record thc resr~lts on thc "Field Density Test" form. A 
lot is defined as 10,000 square feet of a single lift. At 
least two tcsts will he performed per lift. The tcst 
location shall bc chosen on the basis of random 
numbcrs. Approve lots when: 
a. Material is obscrvcd to be properly cornpactcd 

throughout the lot; 
b. Density tests pcrfor~ncd mect compaction 

specifications. 

Verify the Incan elevation of the top of each 
intermediate sand lift by installing grade polcs. or other 
methods approved by the Site Engineer. For cach lift 
larger than 50' x 50'. survey the corners and at least one 
spot in the middle. For lifts less than 50' x 50'. a 
minimum of four gradc poles, one in each direction, 
shall be used. Lifts larger than 50' x 50' may be 
segmented to arcas 50' x 50' or less and elevation 
verificd with thc use of grade poles. The use of grade 
poles to verify thc compacted thickness of the 
intcrrncdiate sand material shall be vcrificd as part of the 
test pad for intermediate sand. Thickness measurements 
of the compacted intcrmediatc sand will be documented 
and forwarded to the Construction QC Officer. 
a. Approvc lifts with an average compacted 
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LLRW and I le.(2) CQNQC MANUAL 
TABLE I - Q N Q C  ACTIVITIES 

WORK ELEMENT - CONTAINERIZED WASTE FACI1,I'CY WASTE PLACEMENT 

SPECIFICATION QUhl,l'lY CONTHOI. QCIALI'TY ASSURANCE 

intcrmcdiatc sand thickness greater than or equal to the 
specificd compactcd intermediate sand thickness. 
b. Add intermcdiatc sand and retest lots with an average 

compactcd intermcdiatc sand lift thickness less than the 
spccificd cor~ipactcd intermediate sand lift thickness. 

3) Unusually shapcd containers shall he placed and 3) Verify through observation and document that the 
backfilled in a manner that allows void spaces to be unusual containcrs arc placed such that all significant 
filled. In no casc shall unusually shaped containers be voids can bc filled. 
placed such that a significant amount of external void 
space cannot be filled. A significant amount of external 
void space for unusually shaped containers is 5 percent 
of the volume of the unusually shapcd containers in the 
lift, unless otherwise approved by the Division. 

4) Large cornponcnts and oversi7~d DOT containers 4) Vcrify through observation and document that the 
shall be placed and backfilled such that void spaces are large cornponcnts and oversized DOT containers are 
filled and Lhc bearing capacity of the embankme111 is not placcd in accordance with an approved large component 
exceeded. placement method. 

5) Large Liners shall be placed as follows. Spacing and 
backfill of large liners may be facilitated by the use of 
concrete caissons or removable stcel forms; use of 
caissons or removable steel forms is not required. 
Caissons o r  other forms shall not excccd 9.5 feet tall. 
When used, removable steel forms shall be removed 
prior to backfill. Caissons shall not bc removcd without 
prior DRC notification. Backfill shall bc placed to a 
minimum height of 9.5 fcct above the container hase 
elevation by dropping from the bucket of a front-end 
loader or equivalent around and above the container 
(whether in a caisson or not). Backfill shall achieve a 
minimum density of at least 80% of a standard Proctor, 
as demonstrated by the approved test pad(s). The 
backfill layer shall be covered by an i~~ternlediatc sand 

5) Verify through observation and document that large 
liners arc placed with an approved container place~ncnt 
method and spacing. 

Conduct in-place density tests at the surface of thc 
intermcdiatc sand layer at a rate of one test per lot and 
record the rcsults on the "Field Density Test" form. A 
lot is defined as 10.OM) square feet of a single lift. At 
least two tests will be performed per lift. The test 
location shall be chosen on the basis of random 
numbers. Approve lots when: 
a. Material is observed to bc properly compacted 

throughout the lot; 
b. Dcnsity tests performed mect compaction 

specifications. 
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1.I.RW and 1 lc.(2) CQAlQC IMANUAL 
TABLE I - QNQC ACTIVITIES 

WORK ELEMENT - CONTAINEHIZEI) WASTE FA'ACJLJJ)' WASTE PLACEMENT 

SPECIFICATION QUALITY CON'CHOI. QUALITY ASSURANCE 

layer to a minimum depth of 2 feet abovc thc top of thc 
caisson (I 1.5 feet above the containcr basc clcvation). 
Intermediate sand shall achieve a minimum dcnsity of at 
least 85% of a standard Proctor. The backfill covcr 
layer is then placed above the intermediate sand layer. 
Caissons shall bc placed in a hexagonal or other approved 
(through a test pad) configuration, such as rectangular, 
that meets the following criteria. Caissons with an outer 
diamctcr of 114 inches shall be placed a minimum of 5 
inches apart and no more than I I inches apan (at the 
nearest point bctwccn two adjacent caissons). If no 
caisson is used, or if a caisson or other form of smaller 
outcr diamctcr is used, the container shall be placed as if 
the 114-inch diametcr caisson were there for spacing 
purposes; i.c., within a minimum area of 124-inch 
diameter ccntcrcd around the containcr. no other caisson 
or container shall intrude and adjacent caissons shall be 
within a maxinlum arca of 136-inch diamctcr. 

Vcrify thc mean elevation of the top of each 
intcrmcdiatc sand lift by installing grade poles. or other 
methods approved by thc Sitc Engineer. For each lift 
larger than 50' x 50', survcy thc corncrs and at least one 
spot locatcd ncar the cenrcr. For lifts less than 50' x 50', 
a minimum of four gradc polcs, one in each direction. 
shall be used. Lifts larger than 50' x 50' may be 
segmented to arcas 50' x 50' or lcss and clcvation 
vcrified with thc usc of grade polcs. Thc usc of grade 
poles to verify the compacted thickness of thc 
intermcdiate sand rnatcrial shall be verified as part of the 
test pad for intermediatc sand. Thickness mcasurements 
of the compacted intermcdiate sand will bc documcnted 
and forwarded to the Construction QC Officer. 
a. Approve lifts with an average compacted 

intermediate sand thickness greatcr than or equal to the 
specified compacted intermediate sand thickness. 
b. Add intermediate sand and retest lots with an avcragc 

compacted intcrmediate sand lift thickncss lcss than thc 
specified compacted intcrmediate sand lift thickncss. 

6) Large Liners shall meet the following void space 6) For large liners. document that the void spacc criteria 
criteria: void spaces within the wastc and between thc is met. 
waste and its packaging shall be reduced to thc cxtcnt 
practicable. but in no case shall less than 90 pcrccnt of 
the capacity of the container bc filled. 

7) Drums shall be placcd hori~ontally at least I inch 7) Document that drums have bccn placed as required. 
apart in a single laycr. There shall be no continuous Document equipment used and number of passes. 
contact between drums. Forklifts may be used for drum 
placement provided that protective measures are taken to 
prevent damage to the drums. The forklift tincs shall not 
come into direct contact with the drums. Sand shall be 
compacted to an average standard proctor dcnsity of 
85% with a minimum of a single pass of a hoe niountcd 

I REVISION: Z£FCbss A Southtlra Date: -Januarv 4,2008 



LLRW and 1 lc.(2) CQA/QC MANUAI. 
TABLE I - Q N Q C  ACTIVITIES 

WORK ELEMENT - CON~I'AINEHIZED WASTE FACILITY WASTE PLACEMENT 

SPECIFICKI'ION QI!ALITY CONTROL QUALITY ASSLIRANCE 

vibratory compactor or its cquivalcnt, prior to placcmcnt 
of thc ncxt laycr of drums. 

8) Whcn backfilling betwccn standard or large caissons 8) Document that the bucket used to place backfill sand 
placed in a hexagonal pattern, the following controls mcets or exceeds the minimum capacity. Observe sand 
apply as demonstrated in the "Test Pad Report for the dumping operations for conlpliance with thc 
Containerized Waste Facility Tri-Arc Tcst Pad Plan. specification. Documcnt on the Daily Construction 
Revised Plan" dated Scpte~nber 18, 2007. The loadcr or Rcport. 
othcr cquipmc~~t shall havc a bucket of at least 25 cubic 
foot capacity and the bucket shall be totally filled. Dump 
thc backfill sand from a height of approximately 2 fcct 
above the top of the caisson (measured from the lower 
lip of the bucket to the top of the caisson). 

9) If placing ion-exchange resins in containers othcr than 9) Calculate the ratio of resins to other material (soil. 
standard liners or large liners, ensure that each 50' x 50' non-resin wastes) in the lift based on manifested resin 
lifi area contains no more than 25% resins by volumnc. volume and actual lift dimensions. Nominal containcr 
Increase spacing of resin containers as needed to capacity may be uscd instead of manifested volume. 
maintain this criteria. Resin volume divided by total volume x 100 = resin 

percentage. Document on thc CWF Lift Approval Form. 

PYRAMID CONTROLS: Refer also to Figure 7. 
Containerized Waste Facility (CWF) Pyramid: 1) 
Containerized waste lifts shall form a pyramid with a 
maximum 3H: IV outside edge slope. The slope shall be 
measured to the top of the backfill cover above 
containers in the lift. 2) Drums and boxes less than 5 
feet tall are limited to a single lift on the lowcr layer of 
the CWF pyramid. Standard and large liners are limited 
to two lifts. 3) The pyramid base dimensions and 
maximum 3H:lV side slope requirements will control 
thc location of the second lift of containers. 4) Adjacent 
pyramids shall not be placed abovc a previous CWF 
pyramid. 5) CLSM pyramids for bulk waste shall not be 
placed above a previous CWF pyramid. 6) CLSM may 

Determine the location of the northwest comer and the Verify compliance with the containerized wastc facilily 
dimensions of each lift and document on the CWF Lift pyramid specification and proper documcn~ation of the 
Approval Form. Use the lift location and dimensions to QC requirements. 
ensure compliance with the containerized waste facility 
pyramid specification. As each lift of backfill cover is 
placed. survey and document that the comers of the lift 
meet the 3H:IV slope. If applicable, document the 
dimensions of the previous containerized waste facility 
lift on the CWF Lift Approval Form. In locating a new 
pyramid, document on the CWF Lift Approval Form: 
a) The pyramid base is placed on the debris-free zone; 

or 
b) The pyramid base does not encroach the vertical 

limits of a previous pyramid. 

I HF:VISION: 2tfCIass A South draft page 57 of 102 Date: O-Jan~~arv 4.2(N)4 



LLRW and 1 le.(2) CQAIQC MANUAL 
TABLE 1 - QiUQC ACTIVITIES 

WORK ELEMENT- CON'TAINEHIZKD WASTE FACILITY WASTE PLACEMENT 

SPECIFICATION QllAL.l'fY CON'fROI, QUALITY ASSURANCE 

be used for fill (for any larger debris and ovcrsizcd 
DOT containers) within the initial lift of the container Prior to positioning the first lincr in a second lift, 
pyramid. 7) The first liner placcd in a second lift using documcnt thc location of containers in the first lift. 
this method shall he offset from liners in the lowcr lifi. Ensurc that thc first liner placed in the sccond l i f t  is 
8) Large Liners placed in the upper lift of the offsct so that it is not directly above any single liner in 
Containerized Waste Facility shall bc placcd at lcast 75 the lower lift. Document that large liners placed in the 
feet from the outer perimeter of thc lower lift. uppcr lift  mcct the sethack criteria. 

BACKFILL COVER: After backfilli~~g of voids 1. Forcontaincrizedwastelifts: Revicw thc QC documentation. 
hctween containers is complete and intermediate sand is 
placed (as needed), each lift of containerized wastc shall Vcrify thc mean elevation of thc top of each backfill 
bc covered by at least one foot of compacted backfill covcr lift by installing grade poles, or other n~ctl~ods 
covcr material. approved by the Site Engineer. For each lift larger than 

50' x 50'. survcy the comers and at least one spot in the 
middlc. For lifts lcss than 50' x 50'. a minimum of four 
gradc polcs, onc in cach direction, shall he used. Lifts 
larger than 50' x 50' may be segmented to areas 50' x 
50' or less and clcvation vcrificd with the use of grade 
poles. The usc of gradc poles to verify thc compacted 
thickncss of thc backfill covcr material shall be verified 
as part of the test pad for backfill cover. Thickness 
measurcmcnts of thc compacted backfill cover will be 
documentcd and forwardcd to thc Construction QC 
Officer. 
a. Approve lifts wit11 an avcrage compacted backfill 

cover thickness greater than or equal to the specified 
compacted backfill covcr thickncss. 
b. Add backfill and retest lots with an avcrage 

compactcd backfill cover lift thickness lcss than the 
specified compacted backfill covcr lift thickness. 

Conduct in-place dcnsity tests at the surface of the 
Backfill cover for each lift shall achieve a density of at backfill cover at a rate of one tcst per lot and record the 
least 95 percent of a standard Proctor. results on the "Ficld Density Tcst" form. A lot is 

dcfined as 10,000 square fcct of a single lift. At least 

( REVISION: w l w s . A c g ~ t h  drat1 page 58 of 102 Date: Q d e b e A W J a n ~ ~ a r v  4.2QOU 



LLRW and lle.(2) CQNQC MANUAL 
TAB1.E 1 - QAIQC ACTIVI'I'IES 

WORK ELEMENT - CON'SAINERIZED WASTE FACIIJTY WASTE PLACEMENT 

SPECIFICATION QUALITY CONTROL QIJALITY ASSCIRANCE 

two tests will be perforrncd pcr lift. The test location 
shall bc chosen on Ll~e basis of random nun~bcrs. 
Approvc lots when: 
a. Material is ohservcd to be propcrly compacted 

throughout thc lot; 
b. Dcnsity tests perforrncd mccr compaction 

specifications. 
Periorm a laboratory classification tcst on the backfill 
covcr material at a rate of onc test per 3.000 cubic yards 
(compactcd). or change in backfill cover material typc. 
or change in borrow source. Thc sample for this tcst 
will be takcn from the backfill cover stockpile. 

SET RACK OF WASTE: Maintain a distance of at Initial wastc set back approval shall measure the sel back Review the QC documentation to confirm that the 
lcast 10 feet between the inside toe of the runoff berm distance around the edge of thc runoff berm a1 100 foot monthly inspections have heen perforllled and propcrly 
and thc outside toe of the waste containers. intervals. Rccord the inspection of the sethack on the documented. 

"Daily Consrnlction Report". 

Inspect thc waste sethack on a monthly hasis. Record 
findings on the "Daily Construction Rcport". 

Rcquire removal of any waste necessary to maintain the 
rcquired set back. 

SNOW REMOVAL: When waste material is to be Observe that snow is removed. Advise the contractor of Rcview the QC documentation to vcrify that snow 
placed and the work area is covered with snow, the deficiencies. Construction may not continue without renloval is being performed and documcnted. 
snow must be removed. corrective action. Record corrective action (where 

required) in the "Daily Construction Rcport". 

Cold Weather Placement of Backfill: The following When the ambient air temperature falls below 32 Verify that the backfill stockpile is inspcctcd, workcd. 
requirements apply lo placement of flowable sand degrees Fallrenhcit: and tested during cold weather conditions. 
backfill when the ambient air tempcramre is below 32 
degrees Fahrenheit: a. Inspect the backlill stockpile to be used ha t  day for 
a. Backfill with frozen clods shall not be accepted for any visible fmzen clods. 

placement. b. Observe working of the backfill stockpile. 
b. Thc backfill stockpile shall bc worked using heavy c. Perform a flowability test (ASTM D6103) on 

I REVISION: W l s s  A South drgN page 59 of 102 Date: -Janl!a_~y 4- 
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1'AHLI< 1 - Q N Q C  ACTIVITIES 

WORK ELEMENT - CONTAINERIZED WASTE FACILITY WASTE PLACEMENT 

SPECIFICATION Q1IAI.ITY CONTROL QUALITY ASSllRANCE 

equipment prior 10 use. material from the backfill stockpile: 
c. The minimum average spread dian~ctcr for the 1 )  Collect a minir~lum of three rcprescntalivc 

flowability tests shall bc 8.75". samplcs from the backfill stockpile. 
d. If backlill is obscrved to have frozcn clods or docs 2) Tcst cach samplc using ASTM D6103. 

not nlect the flowability specification, the backfill d. Rccord thcse actions and test rcsults on the "Daily 
stockpile may be rc-worked. Fach inspection and tcst Construction Report." 
shall be rcpcated for re-worked matcrial. 

FINAL GRADING: Top of wastc elevations sl~ali be at Survey the top lift of waste on a 50 ft grid and at key Review the final survey data. Verify the Ircqucncy of 
gradc or bclow grade. points. Final survcy measurements will be documented the suwcy points. 

and provided to thc Director of Engineering and 
Construction QA Officcr. 
a. Indicate where thc waste mccts dcsign line and 
grade. 
h. Rework a ~ ~ d  rcsurvcy areas not meeting the specified 

grade. 
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LLRW and l le.(2) CQNQC MANUAL 
TAHIdE 1 - QNQC ACI'IVI'I'IES 

WORK ELEMENT - CLllSS A SOLJ'I'H/llc.(2) CI.AY RARRIER 

SPI.:CIFICATION QIIA1,ITY CONTHOI, QUALITY ASSURANCE 

SCOPE: This KO&, e!etyenl .._apl~Ije.s. to .the Clay 
Barrier constructed in the Class A..Suuth!!_lcJZ] - .- - -. . . . - - - . - . . . . - 

cn~banhmc_n!. 

C.LA.Y.BARR1E.R CONSTR.UCT1O.N; -Clay_Barricl 
sll.all be c o n s ~ r u ~ t ~ d , . c o n c ~ e n ~ l y  with the adioininq 
wAste lifis tg_tbdimensions indicated on drawing 
0701 1 -V I. 

RUNOFF CONTROI,: Clay Barrier and adiacent During titnes that clay barrier and adiacent lifts arc 
waste lifts shall be contoured andlor bernled so that under active construction, inspcct thc ccll for 
runoff from Class A waste does not How into I I&?J compliance with this specification daily. Rccord 
waste. Runoff from I le.(2) waste is pcmitrcd to flow observations on m a i l ~  Constructio~l R c ~ o r t .  
into Class A waste areas. - 

Durinp tinics that!;l!..barricr i~nd adiacent lifts are 
zit heine, actively workcd. in=ct the cell for 
compliance with this specification at lcast once per 
week. Record observations on the Daily Construction 
Rel,ort. 

CLAY BARRIER MATERIA!,: Satisfactory Perform laboratory classification tests (ASTM D 
material shall be defined as Cl. or C1,-ML soils b m p  and a standard proctor (ASTM D 698) at a r a ~ c  
on the Unificd Soil Classification Svstc~n. of 1 test pcr lot. A lot is dcfincd as 5.000 cubic yards 

of spccificd rnatcrial. Record the location of the 
proctor and classification samplc on the "Sampling 

CLAY LINER - CLAY BARRIER INVRFACE: Q b s v c  protective cover removal. Rccord 
T_h_e-clay liner protective cover shall be removed. observations and corrective actions taken (where 
Clay Barrier shall be place-he clay liner surface reauired) on thc "Daily Construc~ion Rcport". 
as defined by the as built record. Any ovcr- Document the elevation of the exposed clay liner 
excavation of the clay liner shall be considcred clay surface as co.mparcd&thc aadl! ~e_c@.,n the 'Lif! 
liner damage and shall be repaired in compliance with Approval Foml*. 
tile appropriate test pad procedure. 
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LLRW and 1 le.(2) CQA/QC MANUAL 
TAHl,K 1 - QAIQC ACTIVITIES 

WORK ELEMENT - CLASS A SOU'~Hllle.(Z) CI.AY BARRIER 

SPECIFICATION OIJA1,ITY CONTROL OUALITY ASSURANCE 

LIFT THICKNESS; B;jrrig material s l~al l  bc t~laccd 
in lifts with a conipacted l i f u h c k r l c s s s  cxcccding 
12 inchcs. 

COMPACI'ION: Barrier-~,dl t=x con~uactcd to a 
nlinin~um of 90.~ejc_c!lt qf ~ s a n d d r d  proctor and with 
a moisturc conten1 between.-f5. perrntaac points of 
thc oprirnurn moisture. I.ifts skdll be c~mpacled with a 
pad-foot t y ~ c  co~npactorfroller. 

I.IFT l30341G: No sn~ootli surfnccs shall- 
h-ecn lilis. 'I'hc surfacc resulting from co~nnaction 
by tlic pad foorconipactor shall bc acccotahlc. If 
ncccssnlv. muahen &_eh>uylace to havc chanecs in 
gradc of avproxirnatel~ one inchor  morc at a rarc of 
two 11cr lincar foot prior to placinx the ncxt lili. 

UNS-UITA.BL_E_MATFFRIAL: . I?e_molre_.uns~~a_121~ 
matcrial. i f  ag3 . i~  cncoun_t~~cd~.ns.u~~ablc  matcrj* 
derigyd. frozen materia!, . rocks,. d p b r i s w a s l c  
material gr matcrial not mect in~.f ie .CL or .CL& 
classificatign, 

Surveytl~e avcraec cIcv;ition of the ha~ier.lirt. 41. !qO- 
foot intcrvads;md .. kcy points. 

Conduc!.ivl~lac~ (Icnsitv tcsts (ASTM D 693U)-a!. a 
La!e oCgc.lcs! p c c , p c r  lift. and record theresults 
q1111e "Field, D~nsitv Test" form. A lot i s - d e w  3s. 3 
maximun? , Jincar feet of placed b4rrie.r 
rnatcrial. Tgst!g~ions_ shall bc chosen on thc hasip-oi 
random nt~mh_e_rs. - 

~rov~.ll!s_thal rncct thc specified c o m ~ c t i ~ n , l ~ t s  
that fail shall be reworked and rctesrcd unlil.re(&bec! - - . . - . - - - - - - - 
gecflicatiis have hccn met. 

Vcrify that the surfacc of t l ~ c ~ c _ ~ ~ ~ u s l v  comnactcd 
borricr lift has bccn roubencd as r c < c d .  Record 
&s.cpations on tllc "Da~ir Construction Repofl." 

D e 3 . t ~  ..arc?s..of unsl?~labk. .m.~a!~dLand . d i r ~ i  its 
removal. Obscrvc t l~c arcas once-!he unsgit&le - . -. - -. . .. - - . . - . . .- 
material has  k 3 1 1  rcm.ovcd. Rcport corrective action . . - . -. - 
!>m.~he'1_Daily ..C.onstruclion Rcport. " Notify .the 
Proicg-ctinec andQA o ~ n y . ~ n s ~ ~ i t a b l e  mgcjal: - 

Survev theclay barrier surfacc iointly with the top of 
wastc survey,Fin;ll.survev mcasurcmcnts shall be 
documented. 
a-icatc whcrc thc-clay-b_a_rrier n1ccIs dcsien lines 
and ~r_&sl 
b. Rework--a_flJ rcsurvey . ~ ~ .  not rncctine the 
sxsjfied grade until the area is a i r o ~ ~ l . .  

( REVISION: ftFCIass A South.draft page 62 of 102 Date: ~ . & n u a ~ y . 4 , 2 0 @  



LLRW and I le.(Z) CQNQC MANUAL 
TAB1,E 1 - QAIQC ACTIVITIES 

WORK ELEMENT - TEMPORARY COVER PI.ACEMENT AHD MONITORING 

SPECIFICATION QUA1,ITY CON'I'HOL QZJA1,ITY ASSURANCE 

SCOPE: This work element applies to the Class A, 
I Class A North, and g a r s  A SouthllIc.(Z) 

embankmcnts. 

TEMPORARY COVER MATERIAI,: Temporary Visually inspect tenlporary cover soil and verify that it is 
cover shall be native soils that are free of debris frcc of debris. Record results on the Lift Approval 
material. Form. 

TEMPORARY COVER PIACEMENT: Temporary Documcnt lift area, location, thickness, and compaction Periodically observe lift approval documentation. 
cover shall bc placed within 60 days of surveying the on the Lift Approval Form 
design top of debris waste elevations and grades for each 
lot. 

Temporary covcr shall perform as the Debris Free Zone 
specified undcr Work Element - Waste Placement, 
above. Temporary cover shall bc placed in accordance 
with the lift thickness and compaction requirements 
specified under Work Element - Waste Placement. 
above. 

The edge of the temporary cover shall be marked with 
fencing and rope, snow fence, or equivalent marking to 
prevent heavy equipment travel on the temporary cover 
surface. Haul routes may traverse temporary covcr, 
provided that the haul route does not travel over any 
pre-final cover settlement monuments and that the haul 
route is marked with fencing and rope, snow fence, or 
equivalent markings. 

A commercial fixative product, magnesium chloride, or 
clean water may be applied to the surfacc of the 
temporary cover to aid in dust control and erosion 
prevention. Contaminated water shall not be used for 
dust suppression on lemporary cover. 

( REVISION: HKIass A South draft page 63 of 102 Date: -January 4,ZOI!$ 
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LLRW and 1 lc.(2) CQNQC MANUAL 
TABLE I - QNQC Acl'lVITIES 

WORK ELEMENT - TEMPORARY COVER PLACEMENT AND MONITORING 

SPECIFICATION OIJALITY CONTROL OUA1,ITY ASSURANCE 

INSPECTIONS: Monthly, inspect temporary cover for Perform and documcnt monthly inspections. 
the presence of crosion gullies. If the inspcction 
indicates that waste matcrial is exposed due to erosion. 
the temporary cover shall be rcpaired in that area within 
5 working days. 

i 

Scmi-annually, maintain the temporary cover surface. Document semi-annual maintenance activities. 
Maintenance shall consist of filling in any erosion gullies Document any areas requiring filling or rc-grading. 
and, if neccssary, re-grading to prevent ponding on thc 
temporary covcr. 

REPORTING: Survey data for pre-final cover 
settlement rnonumcnts shall he compiled and analyzed to 
evaluate total and differential settlement. This data and 
analysis shall be submitted to DRC with thc annual as- 
built report. 

Review and analysis of settlement monitoring data will 
include the following: 

A drawing identifying the location of each point. 
Graphical or tabular presentation of the incremental 
settlement for each point (how much each point has 
moved since the last set of readings), 
Graphical or tabular presentation of the total 
settlement for each point. 
Graphical or tabular presentation of the time rate of 
seulement for each point (to include both the overall 
ratc fro111 the first data for the point, and the 
incremental rates for each pcriod), 
Graphical or tabular presentation of the differential 
settlement for each point with respcct to the nearest 
adjacent points, and 
A discussion about the general nature of the 
observed settlement, and any areas of the landfill 
that are behaving in an anonlalous manner. 
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LI,RW and I le.(2) C Q N Q C  MANUAL 
TABLE 1 - QAIQC ACTIVI'I'IES 

WORK ELEMENT -'L'EMPOHAHY COVER PLACEMENT AND MONITORING 

SPECIFICATION QUALITY CON'L'ROL QUALITY ASSURANCE 

TRANSITION T O  FINAL COVER: If distortion is Thc Dirccror of Engineering shall cvaluate pre-final 
less than 0.007 foot/foot for all of the grid points in a cover scttlcmcnr data for cach area of cover construction 
given area, and cach grid point has at least one year's to determine distortion bctwccn all adjacent points in 
monitoring data: then final covcr construction may that area. If the critcria arc mcl, a written report shall be 
procecd. Once an arca is approved, final cover preparcd and forwardcd to DRC at least 7 calendar days 
construction shall bc cornplctcd within 3 ycars of this prior to rcn~oving the pre-final cover settlement 
determination. monumcnts. 

If an area is not approvcd for final covcr construction by The Director of Engineering shall perform the analysis 
the beginning of the loth year of the 12-year open cell of projected future distortions. The analysis shall be 
pcriod, an analysis of projected futurc distortions shall submitted no later than thc stan of the 1 6  year since 
bc performed and submitted to DRC. If the analysis waste placement bcgan in thc oldest lift area subject to 
indicates that the future distortions bctween any two analysis. 
adjacent points will be morc than 0.01 footlfoot, thcn 
surcharging over the area(s) in question will bc required 
to stabilize settlemcnt prior to final covcr construction. 

Immediately prior to placement of thc first lift of radon Inspect and document that all pre-final cover settlement Verify that prc-final cover settlement monumcnts have 
harrier, the pre-final covcr scttlcmcnt monuments shall monuments havc bccn rcmoved prior to final cover k e n  rcmoved and that the temporary covcr surfacc 
bc removed and the temporary covcr surfacc rcstored. construction. meets dcsign top of wastc grades and elevations. 

Additional clean debris-free soil material shall bc placcd Survey and document the temporary cover surface to 
as nccded to return the area for final covcr construction confirm that the top of waste dcsign grades and 
to thc original top of waste design grades and clcvations. elevations are achieved. Document lift thickness and 
When placing clean debris-free soil material for this compaction for any debris-frcc soil material placed to 
purpose, the soil shall be placed in lifts with a bring the temporary cover surface to thc design top of 
compacted average thickness not exceeding 12" and wastc grades and elevations. 
compacted to 90% of a standard Proctor. I f  an arca has 
settled more than 12", bulk waste may be placed in 
accordance with the applicable work elements and 
specifications of this manual, so long as the debris-free 
zone specification is met at thc dcsign top of waste 
elevations. 

( REVISION: 2 2 F C l e  ASouth_d.hda& page 66 of 102 Date: -Janl~arv 4, ZflOR 



LLRW and lle.(t) CQNQC MANUAL 
TABLE 1 - QAJQC ACTIVITIES 

WORK ELEMENT - RADON BARRIER ROHKOW MATERIAL 

SPECIFICATION QUAI.ITY CONTROI, QUAI.1TY ASSURANCE 

SCOPE: This work clement applics to thc Class A,  
1 Class A North, and Class  A So~~th/ l le . (Z)  

emhankments. 

CIXARINC AND GRUBBING: Rcmovc vcgctation, Inspect the area once clearing and grubbing has been Vcrify that the clcaring and grubbing has hccn 
debris, organic, or dclcterious material from arcas to complctcd. Kccord observalions and corrective action inspccted by QC. 
bc used for borrow. Grubbing depth will dcpcnd on (where requircd) on thc "Daily Construction Report". 
thc typc of vegetation, debris, organic, or delctcrious 
matcrial on the site. If the area is free of these 
matcrials then no clcaring and grubbing will bc 
necessary. 

MATERIAL-NATURAL CLAY MIXTURE: Perform laboratory classification tests at a ratc of I Verify thc frequency of laboratory tests and 
SatisTdctory material shall bc dcfined as CI. and ML tcst per lot prior to usc of material in thc radon compliance of test results. 
soils based on the IJnified Soil Classification with at barricr. A lot is dcfincd as a maximum of 3,UK) cubic 
least 85 pcrccnt passing the No. 200 sicve (silt and yards (compacted) of specified material type. Record 
clay). a plasticity index (PI) bctwccn 10 and 25, and a the location of thc classification sample on thc 
liquid limit (LL) between 30 and 50. The clay shall "Sampling Log". 
also have a dry clod size less than or cqual m I inch. a. Approve lots (which meet the spccificd 

classification) for use in the radon barrier. 
b. Lots not meeting the specified classification can 

not be uscd. 

PROTECTION: Thc borrow material will bc handled Visually check radon barricr materials for Verify that thc radon barrier is bcing inspected for 
in such manner as to prevent contamination with contamination by foreign materials. Remove clays that contaminates and that corrective actions (if requircd) 
radioactive waste material or othcr deleterious have been contaminated above the specified are propcrly documented. 
material. The in-place material may contain up to 5 rcquircments. Document corrective actions (whcre 
percent additional rocks and sand abovc the content rcquircd) on the "Daily Constmction Report". 
found in the classification test. 

PROCESSING: These procedurcs may be uscd to 
provide suitable material for construction of the radon 
barricr. 
1. Apply deflocculant at a rate determined by the Measure the mixing areas and verify that the Verify that the size of the mixing areas and thc 
production engineer. application rate of the deflocculant is equal to or amount of dcflocculant applied havc been properly 

( REVISION: ~ . i l s ~ . S o u t h  d r a n  page 67 of 102 Date: W J a n u a r v  4.: 8 0 8  



LLRW and 1 le.(2) CQNQC MANUAL 
TABLE 1 - QAIQ<: AC'I'IVITIES 

WORK ELEMENT - RADON BARRIER BORROW MATERIAL 

SPECIFICATION QUALITY CONTROL QUALITY ASSURANCE 

grcatcr rhm the rate determined by thc production documented. 
engineer. Record the size of the mixing arcas and the 
amount of dcflocculant applied on rhe "Embankment 
Construcrion Lift Approval Form". 

2. Mix the deflocculanl thoroughly into the soils by Obscrvc thc mixed clay and advise thc contractor of Verify that the clay is being inspected by QC. 
tilling, or similar action. areas which arc adequately mixcd. 

I REVISION: WClass A South draft page 68 of 102 



SPECIFICATION 

SCOPE: This work element applies to thc Class A, 
I Class A North, and Class- A Squlh/llc.(2) 

cmbankmcnts. 

NOTICE OF TEST PAD CONSTRUCTION: Thc 
test pad plan shall be approved by the DRC prior to 
tcst pad construction. The DRC shall be notified 48 
hours in advancc of the start-up of test pad 
construction. 

TEST I'Al): An approximatcly 60 feet by 75 fcet 
large test pad will bc constmctcd using the procedure 
proposed for construction of thc radon barrier when 
using heavy equipment for compaction. An 
approximately 5 feet by 5 fcct small test pad will be 
constructed using the proccdurc proposcd for 
construction of the radon barricr when using hand 
compaction equipment. 

A new test pad shall be constmctcd each timc there is 
a significant change in specifications, construction 
proccdures, types of equipment, unificd soil 
classification, QC testing equipment or procedure. A 
ncw test pad must be constructed each time thcre is a 
changc in the grade or source of bentonite. 

Test pads are to be constructed and tested in 
accordancc with the following specifications: 

1. Place the clay in at least three lifts with the first 
lift uncompacted thickness not exceeding twelve 
inchcs. Remaining lifts shall have a loose material 
thickness not cxceeding nine inches for each lift. 
The clay material will be inspected for dry clod 
sizc during placemcnt of each lift of radon 

I REVISION: Iffclass A South draft 

1.1,RW and lle.(Z) CQAIQC MANUAL 
TABLE I - QAIQC ACTIVITIES 

WORK EIdEMENT - RADON BARRIER TEST PAD 

QIIA1,ITY CONTROI, 

Obtain documentation confirming that the test pad 
plan has becn approved hy the DRC. Verify that thc 
DKC has bccn notified as required. 

Observe the construction of test pads. Measure test 
pads to ensure that thcy are constructed to the size 
indicated. Record the test pad size on the 
"Embankment Construction Lift Approval Form". 

The large test pad shall bc dividcd into three lots per 
lift (approximately 1,500 square fcet per lift). Each 
lift of thc small test pad shall equal a lot. 

Measure the lift thickness at a rate of I test per lot. 
Record thickness on the 'Embankrncnt Construction 
Lift Approval Form". 

Inspect the loose clay material during the unloading 
and spreading process for each uncompacted lift to 

QUALITY ASSURANCE 

Verify that the test pad plan has been approvcd by the 
DRC. Verify that the DRC has bccn notified as 
required. 

Observe the construction of the tcst pads. Vcrit j  that 
the test pad has becn measured and is propcrly 
documented. 

Verify that the number of lifts and lift thicknesses 
have been documentcd. Verify that the clod size 
inspection has been performed and documented for 
each uncompacted lift thickness. 

Date: -J~~IIII'V 4, ZOOn 



SPECIFICATION 

LLRW and 11c.(2) CQAIQC MANUAL 
'I'AR1.E 1 - QNQC ACTIVITIES 

WORK ELEMENT - RADON BARRIER TKST PAD 

O ~ I A I  . I , ~ Y  CONTROL OUALITY ASSURANCE 

barrier. 

2. The clay is to be placcd and compactcd by 
equipment proposcd for use during construction 01' the 
radon harrier. 

3. The lifts of clay shall be bondcd by: 
a) Providing a rough uppcr surface on thc 

underlying layer of radon barrier. The surfacc 
should have changes in gradc of approximately 
one inch or more at a rate of two per linear foot; 

-OR - 
h) By compacting with a shcepsfoot with fcct 

approximatcly two inchcs longer than thc lift 
thickness. 

4. The clay is to be compacted to at least 95 percent 
of a standard Proctor with a moisture conlent of 
optimum to 5 percent over optimum. Compaclion of 
the large test pad is to be accomplished by at least 
four passes of suitable compaction equipment. 

5. The clay is to be constructed to provide a 
permeability of less than or equal to the specified 
permeability as shown on the approved engineering 
drawings. Permeability tcsting on the bottom lift will 

ensurc any dry clods that arc present are lcss than or 
equal to one ( I )  inch. Rccord inspection of the dry 
clod size on the 'Embankment Construction Lift 
Approval Form". 
Verify with the contractor that the same or similar 
type equipn~cnt and compaction efforts will be uscd in 
the cell for construction of the radon barrier. Rccord 
typc of equipment used, and number of passes on thc 
"Embanluncnt Construction Lift Approval Foml". 

Verify that there are adequatc changes in gradc by 
placing a straight edge at lcast two feet long on thc 
surface. Count the number of points approximately 
one inch or more below the straight edge. 

- O R -  
Verify that the feet on thc shcepsfoot compactor are 
apyroximatcly two inchcs longer than the lift 
thickness. 

Conduct in-place moisture-density tests at a ralc of 
one test pcr lot per lifi. Thc test location shall be 
chosen on the basis of random numbers. Record the 
test result on the "Field Density Tcst" form. 
a. Approvc lots which meet the spcified moisture 

and compaction. 
b. Rework and retest lots not meeting the spccificd 
moisture or compaction. 
c. Any additional work under b. shall be included in 
thc test pad construction n~cthod 

Conduct in-place permeability tests at a rate of one 
test per lot per lift. The permeability tcst shall be run 
in close proxi~nity to the moisture-dcnsity test. Record 
thc test result on the "Field Permeability Tcst" form. 

( REVISION: ttfCIass A. South dr& page 70 of 102 

Verify equipment used and the number of passes madc 
in preparing the test pad arc those to be uscd during 
the construction of the radon barrier. 

Verify the frequency of measurements and compliance 
of test rcsults. 

Verify the frequency of tests and compliance o i  test 
results. 

Verify the frcqucncy of tests and compliance of tcst 
results. 
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LLRW and llc.(2) CQNQC MANUAL 
TABLE 1 - QAIQC ACTIVITIES 

WORK ELEMENT - RADON HARRIER TEST PAD 

SPECIFICA'FION QUALITY CON.rHOI. QUALITY ASSURANCE 

bc performed at the surface. Permeability on the a. Approve lots that mcct the specified permeability. 
second lift will bc pcrformcd 2 2" below the surfacc. b. Rcwork and rctcst lots nor ~neeting the specified 
Permeability on Ihc third lift will bc pcrforn~cd 2 4" permeability 
below the surface. c. Any additional work under b. shall bc included in 

the tcst pad conslruction mcthod 

6. At least onc PI. LI., and gradation tcsts shall he Conduct PI, LL, and gradation tcsts at a ratc of one of Verify that the PI, LL, and gradation tcsts have been 
conductcd for each tcst pad. each type of test per test pad. conductcd and documented. 

7. The proccdurcs uscd to construct the test pad shall Provide the certifying cnginccr with copies of the Verify that propcr approval has been obtaincd for the 
be reviewed and approvcd by thc ccnifying engineer. dOC~mentati0n for the tcst pad for rcview and test pad and that the necessary construction procedure 
The test 111us1 bc approvcd by a Professional approval. documents are in place for use during radon barrier 
Engineer. construction. 

8. The procedures uscd 111 construct the tcst pad shall Obtain documentation confirming thc DRC approval Verify that proper approval has bccn obtaincd for thc 
be reviewed and approved by the DRC prior to using of the test pad. test pad and that the necessary construction proccdurc 
the new test pad construction method. documents are in place for use during radon barrier 

construction. 

( REVISION: X C w s  A South draft page 71 of 102 Date: -J_nnu14,2008 



LLRW and 1 le.(Z) CQA/QC MANUAL 
'TAUl,b: 1 - QNQC ACTIVITIES 

WORK EI.EMENT - RADON BARRIER PLACEMENT 

SPECIFICA'TION 

SCOPE: This work element applies to the Class A,  
I Class A North, and Class .-\ Southll lc.(2) 

eiiibanknie~its. 

NOTICE OF COVER CONSTRUCTION: The 
DRC shnll be notified of the cessation of waste 
placement and thc start-up of cover construction for 
each phase of the "cut and cover" operation. 

LIFT 1I)ENTIFICATION: Each lift shall be given a 
discrete designation for testing and surveying 
porpnses. 

PLACEMENT: The radon barricr will be prepared, 
placed and compacted using the same type of 
equipment and mixing and compacting procedures that 
were approved in the test pad. 

LIFT BONDING: The lifts of clay shall be bonded 
by: 
1) Providing a rough upper surface on the underlying 

layer of radon barrier. The surface should have 
changes in grade of approximatcly one inch or more 
at a ratc of two per linear fool; 

- O R -  
2) Ry compacting with a shecpsfoot with feet 

approximatcly two inches longcr than the lift 
thickncss. 

LIFT THICKNESS: The first lift of material shall 
have an uncompacted thickness of no greater than 12 
inches. For the remaining lifls, the loose lift thickness 
shall not exceed the lesser of the lift thickness used to 
construct the test pad or nine inches. Thickness for 
thc lift will be established by installing gradc poles on 
at least a 70-foot grid and at all control points. The 

( REVISION: fXIass  A  south &aft 

QUA1,ITY CONTKOI. QUALITY ASSllRANCE 

Verify that the DRC has been notified of Ihe 
anticipated cessation of waste placement and the start- 
up of cover construction, prior to the placement of 
radon barrier. 

Assign a lift identification number to each lift. Use the 
lift identification number to idcntify all paper work for 
that lift. 

Observe the radon barricr placement. Record the 
eq~~ipmcnt used to place the radon barrier, along with 
any corrective actions (where rcquircd) on the "Daily 
Construction Report". 

Verify that there are adequate changes in grade by 
placing a straight edge at least two feet long on the 
surface. Count the number of points approximately 
one inch or more below Ihe straight edge. 

- 0 R -  
Verify that the feet on the sheepsfoot compactor are 
approximately two inches longer than the lift 
thickncss. 

Verify that the DRC has been notified of tlic 
anticipated cessation of waste placement and the start- 
up of cover construction, prior to the placement of 
radon barrier. 

Verify that a lift identification numher has been 
assigned to each lift. Verify that thc lift identification 
number is used on all paper work for that lift. 

Verify the equipment uscd to construct the radon 
barricr has been documented and that it is the sanlc 
type of equipment used to construct the test pad. 

Verify the frequency of measurements and compliance 
of tcst results. 

Verify that the required grading tolerance is achieved Observe, at a minimum, five percent of thc 
as follows: measurements performed by the QC personnel to 
a. Ensure that the required frequency for placement ensure that the measurements are being performed 

of grade polcs has been met. correctly. Vcrify that the measurements are being 
b. Compare soil level with the tnarkcd level on the performed at the correct frequency and that tlic 

grade poles. documentation is being completed. Verify that the 
c. Use a string line where necessary between poles to clod size inspection has been performed and 
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LI,RW and 1 le.(2) CQAIQC MANUAL 
'I'AB1.E 1 - QNQC ACTIVITIES 

WORK E1,EMENT - RADON HARRIER P1,ACEMENT 

SPECIFICATION QIIAI,IT?' CONTROL QUALITY ASSURANCE 

grade poles must nol be installed dccper than 1 inch check for high o r  low spots. documenled for each uncompactcd lift. 
into the underlying clay liner. l'hc gradc polcs must d. Define out of specification arcas and advise the 
be marked at the appropriate dcpth to establish the contractor to rework thosc areas. 
grade. After the grade for the lift has bccn checked e. Review areas reworked and approvc arcas meeting 
and approved by QC personnel, the grade poles shall critcria. 
hc removed. The clay material will bc inspected for f. Continue "b" through "d" abovc until all areas 
dry clod size during placement of each lift of radon meet critcria. 
barricr. g. Indicate areas meeting criteria in the 

"Embankment Construction Lifi Approval Form". 
- O R -  

Dig a hole and measure the loose lift thickncss at a 
rate of onc pcr lot. A lot is defined as 10,000 squarc 
fcct of a single lilt and record on the "Lift Approval 
Form". The location of the measurement shall be 
choscn on rhe basis of random numbers. 
a. Approvc lots which meet the specificd lift 

thickncss. 
b. If the thickness is greater than the spccified 

thickncss, mcasurc the thickness at four points (north, 
east, south, and west) within ten feet of the first 
mcasurcment. Avcrage thc five lncasurcmcnts 
together. 
c. Approvc lifts with an average less than or equal to 

the specified lift thickncss. 
d. Rcwork and retest lots with an average lift 
thickncss greater than the specified lift thickness. 

Inspect the loose clay material during the unloading 
and spreading process for each uncompacted lift to 
ensure any dry clods that are present are less than or 
equal to one (1) inch. Record inspection of Ihe clod 
size on the "Embankment Construction Lift Approval 
Form". 

KEYING-IN: Segments of ccll radon harrier Verify that the new liner has bccn properly keyed-in Verify that the keying-in of the liner has bccn 
constructed at times more than 30 days apart than to the existing liner. Record dcficicncics on the documented. 
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L1,RW and 1 l c . ( t )  CQNQC MANUAL 
-I'ABI,E 1 - QNQC AC'IIVITIES 

WORK ELEMENT - KAlION IlARKlEK PIAACEMENT 

each othcr shall hc kcycd-in to each other at vertical 
stcps no grcatcr than ninc inches and at least twice as 
wide as they arc high. 

COMPACTION: Radon barrier matcrial will bc 
compacted to at least 95 pcrccnt of standard Proctor 
with a moisture content bctwccn optirnum and 5 
percent over optimum. 

PERMEABILITY: The radon harrier shall have an 
in-placc permeability of less than or equal to 1 x 
cmlsec for the bottom layer. The radon barrier shall 
have an in-place permeability of less than or equal lo 
5 x 10 cmlsec for the final top foot. 

QU~ZLITI'CONTROL QUALITY ASSURANCE 

"Embankment Construction Lift Approval Form". 

Conduct in-place moisture-density tests at a rate of Obscrvc, at a minimum, five pcrcent of Lhc lcsts 
one tcst per lot and record the results on the "Field performed by the QC personnel to ensure that the lcsts 
Density Test" form. A lot is defined as 200 cubic and obscrvations arc being performed correctly. 
yards (compacted) of a single lift. The test location Verify that thc tests arc being performed at the correct 
shall be choscn on the hasis of random numbers. frequency and that thc documentation is being 
a. Approvc lots which meet h e  specified moisture complctcd. 

and compacrion. 
b. Rcwork and rctest lots not meeting the specified 

moisturc o r  compaction. 

Proctors shall bc pcrformcd at a rare of one test per 
borrow lot. A borrow lot is defined as 3,000 cubic 
yards (compacted) or less of a specific material type. 
Rccord thc location of the Proctor sample on the 
"Sampling Log". 

Conduct in-placc pcrmeahility tests at a rate of one Observe, at a minimum, five percent of thc tcsts 
tcst per lot and rccord the results on the "Field perfonncd by the Q C  personnel to ensure thal the tests 
Pcr~ncability Tcst" form. A lot is defined as 2,000 and obscrvations are being performed correctly. 
cubic yards (compacted) of I x 10 ' cmlsec or 200 Verify that the tests arc bcing performed at the correct 
cubic yards (compacted) of 5 x 10 . cmlsec radon frequency and that the documentation is bcing 
barrier. The pcrmcahility test shall be run in close complctcd. 
proximity to a moisture-density test location. 

a. Approvc lots that meet the specified permeability. 
b. Rework and retest lots not meeting the specified 

yermcability. 
c.Restore all test arcas with the approved 

construction mcthod. 

LAYER THICKNESS: For the LLRW embankment, 
the bottom (1 x 10"mIsec permeability) layer shall 

( REVISION: W C L A  South draft page 74 of 102 Date: -Jalluarv 4 200a 
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COLD WEA'L'HER PLACEMENT O F  RADON 
BARRIER: For purposes of this CQA/QC Manual, 
"frozen" is defined as a soil tcmperature of less than 
or equal to 27OF. Radon barricr shall not be placed 
abovc frozen material. In addition, no frozcn niatcrial 
shall be prtccssed or placcd. 

If the air temperature has droppcd bclow 32°F sincc 
thc last lift of radon barricr was approvcd, one of tlie 
following three scenarios apply: 
(1) If lcss than 30 days have passcd sincc thc date of 
lift approval and the last lift of radon barricr has been 
covered since the approval datc with at least 9 inches 
of loose clay or 6 inches of co~npactcd clay, thcn the 
covcr clay may be worked with no additional testing 
of rhc lower approved lift. 
(2) It' less than 30 days have passcd sincc the date of 
lift approval and the last lift or radon barrier has not 
bcen covered with at least 9 inchcs of loosc clay or 6 
inchcs of compacted clay, Lhcn: 
(a) Pcrforrn spring start-up testing as discussed below; 
or 
(b) Monitor the radon barricr tcmperature 
approximately I inch beneath the surface. I i  the 
tcmpcrature I inch beneath the surfacc is greater than 
27OF, re-roll the surface with one pass of the same 
type of construction equipment (i.e., a compactor for 
intcrmcdiate lifts or a smooth d m ]  roller for the final 
surfacc) and continue with radon barricr construction. 
If the temperature 1 inch beneath the surfacc is less 
than or cqual to 27°F. re-work and re-tcst the affected 
arca after thc clay tcmperature has riscn abovc 27°F. 
(3) If more than 30 days have passcd sincc the date of 
lift approval. perform spring start-up tcsting. 

) HEVISION: 21FCLas_s .A Sum.drg& 

LLRW and 11e.(2) C Q N Q C  MANUAL 
TABLE I - QNQC ACTIVITIES 

WORK ELEblEN'I' - KADON HARRIER PLACEMENT 

OUA1,I'rY CONTROL OUALI'TY ASSIJRANCE 

"Di~ily Construction Rcport" 

As necdcd, observe tlie arca whcrc radon barrier is to Verify that radon barricr is tested during cold wcarhcr 
bc placed. If frozen material is observed, cease conditio~is. 
placcnicnt of radon barricr. IT frozcn material is 
suspcctcd, measure soil temperaturc. Kccord the 
stopping of placcmcnt in the "Daily Collstruction 
Rcport ." 

Rcvicw ambient air temperaturc records as mcasurcd 
at thc sitc mctcorologicnl station. Documcnt status of 
radon barricr cover placement on the 'Daily 
Construction Rcpon." Monitor radon barricr 
temperaturc when triggered undcr 2.(b). Clay 
tcmpcraturc shall be measured bctwccn 6:00 am and 
8:W am on the day that radon barricr will bc placed. 
Tempcraturc mcasurcments shall include a location 
that is most likely to be coldest; i.e., if thcrc is a 
portion of the radon barrier that is shaded or at a low 
point. Tcrnpcrature monitoring frequency shall bc at 
least onc point per 100,000 square feet or onc point 
per contiguous project area, whichevcr is smaller. 

If the initial radon barrier temperature mcasurcment is 
less than o r  cqual to 27°F. the affected area may be 
resanlplcd before 8:30 am the samc day as follows: 
a. Measurc the radon barrier tcmpcrature at a 
frequency of one measurement per lot (dcfined as no 
more than 10,000 square feet). 
b. Lots whcrc the temperature is grcatcr than 27°F do  
not rcquire rcwork; except Ulat the lot where the 
initial tempcraturc lcss than or equal to 27OF was 
measured shall be rcworked regardless of resampling 
results. 
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SPECIFICATION 

In addition, thc final lift of 5 X cmlsec radon 
barrier requircs that thc Type B filter zone and 
sacrificial soil be placcd ovcr thc radon barrier prior 
to the end of the work day whcn ambicnt temperatures 
will drop below 32 degrccs Fahrenheit. If this 
protective cover is not applicd prior to freezing 
conditions, an additional dcnsity tcst and pcrmeability 
test shall bc performed directly prior to covering the 
radon harrier final surface with filtcr zone and 
sacrificial soil. This proccss must be rcpeated 
whenever any finial surface matcrial is not covered 
with the filter zone and sacrificial soil prior to 
overnight freezing conditions. 

SPRING START-UP: See 'Cold Weather Placement 
of Radon Barrier" above for situations that trigger this 
specification. 

For spring start-up testing, the surface lift is treated as 
protective cover, regardless of whether it was an 
approvcd lift of radon barrier at one timc or not. 
Excavate 9 inches below the clay surface and re-test 
for dcnsity and permeability. Excavation for testing 
purposes may consist of removing the protcctivc covcr 
lift: or may bc performed by 'potholing' only at the 
testing locations. Areas that have been 'potholcd' for 
pcrmeability testing shall be repaired by applying the 
same level of effort as prescribed by the approvcd tcst 
pad for radon barrier construction. 

1 REVISION: LtfClass A South draft 

Ll.RW and lle.(2) C Q N Q C  MANUAL 
TABLE 1 - QAlQC AC'I'IVI'IIES 

WORK I;.l.k:hlENT - RADON BARRIER PLACEMENT 

QIIALI'I'Y CONTROI, QllALlTY ASSURANCE 

Perform an additional dcnsity test and permeability 
test on 5 x loR cm/scc final surface that has been 
exposed to overnight frcezing conditions prior to 
placement of thc Typc B filter zone and sacrificial soil 
material. If passing tcst rcsults are achieved, but it is 
not possible to cover all of the cxpnsed radon barrier 
material with filtcr zonc and sacrificial soil prior to 
the end of the workday. tcsting must be repeated for 
the exposed materials. This testing may he performed 
outside of the approved lift area so long as the area 
tested is represcntative of the clay in the approved lift 
area (i.e., was constructed at the same time and with 
the same method). 

Perform density and pcrmeability testing at the 
frequencies outlined lor radon harrier construction 
abovc. This testing niay bc pcrformcd outside of the 
approved lift area so long as the area tested is 
representative of thc clay in the approved lift area 
(i.e., was constructcd at the same time and with the 
same metl~od). Moisturc tcsting is not required for 
spring start-up. 
a. Approve lots lhat mcct specification. The protective 
cover lift may be workcd in place and tested to 
become the next lift of radon barrier. 
b. For lots that do not mcet specification, test the 
surface at successively decper 9 inch increments until 
a passing lift is found; rcmove all failing lifts; re-work 
all failing areas; and re-test. 

Document that repairs are completed to the same level 
of cffort as required by the approved test pad for 
radon barricr construction. 

Dale: ~ 1 9 , ~ J n n 1 1 . a 1 ' ? : . 4 ~  2008 





LLR\V and lle.(2) CQAIQC MANUAL 
'TAH1.E; 1 - Q N Q C  ACTIVITIES 

WORK ELEMENT - KADON BARRlER PLACEMENT 

SPECIFICATION QUA1,I'TY CONTROL. QUALITY ASSURANCE 

A minimum of one of each of the abovc tests is 
required for cach ycar that radon barricr is placed. 

DRC APPROVAL: The DRC shall approvc 
documentation associated with complctcd radon 
barrier. Docurllentation shall include all QC and QA 
records associated with construction, as well as 
photographs of t l~c  completed surfacc. In addition, 48 
hour notification shall be provided to thc DRC prior 
to placement of filtcr zone material ovcr the finished 
radon barrier. EnergySolurionr may procced with 
filter zone placement 48 hours after DRC notification 
if thc I>RC has not inspected and has not notified the 
Dircctor of Enginecring of its intent to inspcct the 
radon barrier surfacc. 

I REVISION: HCCIass A South draft 

tcsting procedures and closcr inspection and control. 
Record findings of quality assurance sampling in the 
"Daily QA Report". 

Notify thc Construction QA Officer that the radon Provide writtcn approval of the radon barricr. Notify 
barricr is ready for inspection by the DRC. Obtain DRC that the radon barrier is ready for inspcction. 
writtcn authorization on the "Liner Inspection Form" 
from thc Construction QA Officcr that the radon 
barricr has been inspected. Obtain documentation 
confirnling the DRC approval of the radon barricr 
documentation. 

Date: ~ J a j u a & ~ O ~  



LLRW and lle.(2) C Q N Q C  MANUAL 
'I'ARLK 1 - Q N Q C  ACTIVITIES 

WORK ELEMENT - FILTER ZONE 

SPECIFICATION 

SCOPE: This work clcmcnt applics to thc Class A. 
1 Class A North, and Class A South/llc.(?) 

embankmcnts. 

QUALITY OF HOCK: Thc rock shall havc a "Rock 
Quality" score of at lcast 50 bascd on thc following 
tcsts: Specific Gravity (ASTM C-128). Absorption 
(ASTM C-127). Sodium Soundness (ASTM C-88). 
and L.A. Abrasion (ASTM C-131 or ASTM C-535). 
The procedures for scoring "Rock Quality" arc found 
in Appendix C. 

TYPE R FILTER ZONE PERMEABILITY: Tllc 
type B filter zonc rock on the Class A and Class A 
North embankments will have a minimum 
permeability of 3.5 cm per second. 

Thc filtcr zonc rock on the l le.(2) embankment will 
havc a minimum hydraulic conductivity of 42 c d s e c .  

GRADATION: LLRW embankment rock gradation 
shall be as spccified on the currently approved 

I cngincering drawing scrics 982 1 ,-ad 04080.and 
07021. 1 lc.(2) embankment rock gradation shall be as 
spccificd on the currently approved engineering 

I drawing scrics 0702 194?€)-4. 

I REVISION: 22KIass A South draft 

QUAI,ITY CONTROI, QUALITY ASSURANCE 

Perform Na soundness. LA abrasion, absorption, and Verify the frequency of laboratory tcsts and 
specific gravity testing at a rate of one set of tests per compliancc of tcst results. 
10.000 cubic yards of rock. Record the location of all 
collcctcd samples in the "Sampling Log". 
a. Approve rock for use in the filter zone which meet 

thc specifications for rock quality. 
b. Rock not mceting the specifications for rock 

quality can not be used. 

Pcrfor~n permeability tcsting at a ratc of one test per Verify the frequency of laboratory tests and 
10.000 cubic yards placcd. Record the location of all compliancc o r  tcst rcsults. 
samples in the "Sampling l ~ g " .  
a. Approvc rock for use in the filtcr zonc which meet 

thc specificd gradation. 
b. Rock not mccting the spccificd gradation can not 

be uscd. 

For Type B filtcr zonc rock, if material is to be Verify the frequency of laboratory tcsts and 
stockpiled, pcrform gradation testing at a ratc of one compliancc of tcst results. 
test per 2.5W cubic yard stockpile. If  Type B filter 
zone rock material is transfcrrcd directly to the cell 
from the production plant, pcrform at least one test 
per source pcr day material is placed, or at lcast one 
tcst pcr 2,500 cubic yards. For Type A filter zone 
rock, perform gradation tcsting at a rate of one test 
per 10,000 cubic yards. In addition. perform a 
minimum of one tcst per change in soil type by ASTM 
D 2488. Record the location of all samples in the 
"Sampling Lop". 
a. Approve r w k  for usc in the filter zonc which mect 

the spccificd gradation. 
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LLRW and I le.(Z) CQAIQC MANUAL 
TABLE I - QNQC ACTIVITIES 

WORK EI.EMENT - FILTER ZONE 

of the grade polcs shall rest on the surfacc of the 
radon barrier and thcreforc will not dan~agc the radon 
barrier surface. Aftcr thc gradc has been chcckcd and 
approved by QC personnel. the grade polcs shall be 
rcmovcd from the filtcr zonc placed directly above the 
radon barrier. 

QUALITY ASSURANCE SAMP1,ING: Assurance 
salnplcs for filter zone matcrials tests arc to he 
obtained at the following minimum frequency: 

1. Na soundness tests (ASTM C88): I per IOO.O(X) 

cubic yards. 

2. LA abrasion tests (ASTM C131): I per 100,000 
cubic yards. 

3. Absorption tests (ASTM C128): 1 per 100.000 
cubic yards. 

4. Specific gravity tests ASTM C127): 1 per 100,000 
cubic yards. 

5. Gradation tcsts (ASTM C136): 1 per 100,000 cubic 
yards. 

A minimum of one of each of thc above tests is 
required for cach ycar that filter zone is placed. 

( REVISION: X I a s  A Sou* &art 

all inspections and corrective actions, where required, 
on the "Daily Construction Report". 

Coordinate with QA personnel in obtaining the quality 
assurance samplcs. Record the samplcs on thc 
"Sample Log". Promptly report result of QC testing 
to Construction QA Officer so that a comparison of 
QA and QC tcsting results can bc madc. 

page 82 of 102 

Conduct or coordinalc qi~ality assurance sampling and 
tcsting in accordance with the designated frcqucncies. 
Obtain test results of Q C  samplcs so  that a 
comparison of QA and QC test results can be made. 
The Construction QA Officer, in consultation with 1hc 
QC officer, shall be responsible for dctcrmining thc 
adequacy of correlation and documcntation of tlic 
rationale used to determine adequacy. If l l~c  
correlation is not adequate, new QC and QA samples 
shall be taken immediately. The Construction Q A  
Officer, in consultation with the QC ofriccr, shall then 
evaluate the accuracy of the QC sampling and testing 
and, if necessary. provide for improved sampling and 
testing procedures and closer inspection and control. 
Record findings of the quality assurance sampling in 
thc "Daily QA Report". 

Date: &bk+M+WJanuarv 4.tUOS 



LLHW and 1 lc.(2) CQAIQC MANUAL 
TABLE I - Q N Q C  AC'rIVJ'rIES 

WORK ELEMENT - SACRIFICIAL SOIL PLACEMENT 

SPECIFICXrION QUA1,ITY CON'IXOI.. QUALITY ASSURANCE 

SCOPE: This work element applies to thc Class A. 
and Class A North embankments. This work clcmcnt 
also ap~l ics  to thc Class A pl?rCun. g u h c  Class A 
Sou!hlllc.(2) cmbankrnent. 

PLACEMENT: Sacrificial soil will be placed ovcr Observe the placement of thc sacrificial soil. Ensure Verify that QC personnel obscrvc the placement of lhc 
the filter zone as specified on currently approvcd that fincs are not concentrated in localized areas. If sacrificial soil such that fincs are not concentrated in 
engineering drawing-s 9 8 2 1 , d  0 4 0 8 0 d  fines are concentrated in localized areas. the localizedareas. 
0 3 2 1 .  Sacrificial soil shall bc handled in such a contractor shall be dirccted to evenly distribute the 
manner as to prevent contamination from wastc fines or to remove tl~em. Record corrective actions 
material and segregation of finer materials. (where required) in the "Daily Constmclivn Report". 

GRADATION: Gradation of the sacrificial soil shall If material is to be stockpiled, perform gradation Verify the frequency of laboratory tcsts and 
be as specified on the currently approved engineering tcsting at a rate of one tcst pcr 2.500 cuhic yard co~npliance of test results. 

I drawing ~er jgs  9821,*r18 04080, and 0702. stockpile. If material is transfcrrcd directly to the cell 
from the production plant. pcrform at least one tcst 
per source per day material is placed, or at least one 
test pcr 2,500 cubic yards. In addition, perform a 
minimum of one test per change in soil type by ASTM 
D 2488. Record the location of all samples in the 
"Sampling Log". 
a. Approve n~atcrial for use as sacrificial soil which 

meet ~ h c  specified gradation. 
b. Material not mccting the specified gradation can 

nor be used. 

SNOW REMOVAL: When sacrificial soil is to bc Observe that snow is rcmovcd. Advise the contractor Verify that snow removal is being documenlcd as pcr 
placed and the work area is covered with snow, the of any deficiencies. Construction may not continue DRC requirement. 
snow must be removed. without taking corrective action to remove the snow. 

Record corrective actions (whcrc required) in the 
"Daily Construction Report". 

FINAL GRADING: Thicknesses for the lift will be Verify thc rcquired grade is achievcd at all control Review the documentation for final grading. 
established by installing grade poles on at least a 50' points. Rcwork and re-verify areas not mccling the 
grid and at all control points. The grade poles must be spccificd grade. 

I REVISION: fffCIass A Souih-draft page 83 of 102 



LLRW and 1 le.(2) CQNQC MANUAL 
TABLE 1 - QNQC ACTIVITIES 

WORK ELEMENT - SACItIFICIAL SOIL PLACEMENT 

SPECIFICATION QUALI'I'). CONTROL QUALITY ASSURiNCE 

marked at thc appropriate depth lo establish grade. 
After the grade has been checked and approved by QC 
personnel, t l~c  grade poles shall be rcrnovcd. 

I REVISION: ZZFClass A South draR page 84 or 102 Date: -Janual-d, 2008 



SCOPE: This work elenient applics to the Class A, 
I Class A North, and Class: A South/llc.(2) 

embankments. 

QUA1,ITY O P  ROCK: The rock shall have a "Rock 
Quality" score of at least 50 based on the following 
tests: Specific Ciravity (ASTM C-128). Absorption 
(ASTM C-127). Sodium Soundness (ASTM C-88). 
and L.A. Abrasion (ASTM C-I31 or ASTM C-535). 
Thc proccdurcs for scoring "Rock Quality" are round 
in Appendix C. 

GRADATION: Gradation of the rock for the LLRW 
embankments shall be as specified on thc currently 
approvcd cnginccring drawing-:cries 9821 , -md 
04080,. and 07021. Gradation of the rock for the 
l le.(2) cmbanhncnt shall be as specified on the 

I currently approvcd cnginecring drawing.scriefl702I 
w. 

PLACEMENT: Rock crosion material will he placed 
over the filter zone. Thickness of rock erosion barrier 
shall be 18 inchcs inside thc centerline of the 
perimeter ditch and 12 inchcs outside the ccnterline of 
the perimeter ditch. Rock erosion material shall be 
handled in such a manner as to prevent contamination 
from wastc material and segregation of finer 
materials. 

LLXW and I le.(Z) C Q N Q C  MANUAL 
'L'AHIdE 1 - QNQC AC'CIVITIES 

WORK ELEMENT - ROCK EROSION BARRIER 

QlIAI.I'I'Y CONTROI. 

Rccord the location of all collected sa~nplcs in the 
"Sampling Log". Test rock at a rate of one set of test 
for cvcry 10,000 cuhic yards of rock. 
a. Approvc rock for use in the rock erosion barrier 

which meet thc specifications for rock quality. 
b. Rock not mccting the specifications for rock 

quality can not bc uscd. 

Pcrform gradation testing, in accordancc with ASTM 
D-5519. at a rate of one test per 10,000 cubic yards. 
Rccord thc location of all samplcs in the "Sampling 
Log". 
a. Approvc rock for use in the rock erosion barricr 

which nlcct thc spccificd gradation. 
b. Rock not mccting the specified gradation can not 

bc uscd. 

Obscrve thc placement of the filter zone material. 
Ensurc that soil fincs are not concentratcd in localized 
areas. If soil fines are concentrated in localized areas, 
the contractor shall be directed to evenly distribute the 
fincs or to remove them. Rccord correctivc actions 
(where required) in the "Daily Construclion Rcport". 

OUALITY ASSURANCE 

Vcrify the frequency of laboratory tests and 
compliance of test results. 

Verify the frequency of laboratory tests and 
compliance of test results. 

Verify that QC personnel observe the placcment of thc 
filter zone material such that soil fines arc not 
concentrated in locali7.ed areas. 

SNOW REMOVAL: When rock erosion barrier Observe that snow is removed. Advise the contractor Verify that snow removal is bcing documented as per 
material is to be placed and the work area is covered of any deficiencies. Construction may not continue DRC rcquircmcnt. 
with snow, the snow must be removed. without taking correctivc action to remove the snow. 

Rccord corrective actions (where required) in the 
"Daily Construction Repon". 

1 REVISION: wI_a~ A . S o ~ ~ h _ d ~ f t  page 85 of 102 Dale: -Jnn_uary 4!0&8 



LLRW and 1 le.(2) CQAIQC MANUAL 
TAR1.K I - QAIQC ACTIVITIES 

WORK ELEMENT - ROCK EROSION BARRIER 

SPECIFICIV~ION QIIA1,ITY CONTROI, QUALITY ASSURANCE 

FINAL GRADING: Thickness for the lift will be Verify the required grade is achieved at all control Review the documentation for final grading. 
established by installing grade poles on at least a 50' points. Rework and re-verify areas not meeting the 
grid and at all control points. The grade poles shall specified grade. Document all inspections and 
consist of PVC pipc (approximately Ih-inch diameter) corrective actions, where required. on the "Daily 
with surveyor ribbon (or other distinguishable ConstructionRcport". 
markings). The grade poles must be marked at the 
appropriate depth to establish grade. After the gradc 
has been checked and approved by QC personnel, the 
grade poles shall be removed. 

NOTICE O F  COVER CONSTRUCTION: Provide Verify the DRC has been notified of completion of Verify the DRC has been notified of completion of 
written notice of the completion of cover construction cover construction within 30 days of completion of cover construction within 30 days of colnpletion of 
to the DRC within 30 days of completion of each each phase of cover construction. each phase of cover conslruction. 
phase of cover construction in the "cut and cover" 
operation. 

QUALITY ASSURANCE SAMP1,INC: Assurance 
samples for rock erosion harrier materials tests arc to 
he ohtailled at the following minimum frequency: 
I. Na soundness tests (ASTM C88): I per 100.000 
cubic yards. 

2. LA abrasion tests (ASTM Cl31): I pcr 100,000 
cubic yards. 

3. Absorption tcsts (ASTM C128): 1 pcr 100.000 
cubic yards. 

4. Specific gravity tcsts ASTM C127): 1 pcr 100,000 
cubic yards. 

5. Gradation tests (ASTM C136): 1 per 100.000 cubic 
yards. 
A minimum of one of each of the above tests is 

I REVISION: 32f(&s.l\-&"th_ d1~N 

Coordinate with QA personnel in obtaining the quality Conduct or coordinate quality assurance sampling and 
assurance samples. Record the samples on the testing in accordance with the designated frequcncics. 
"Sample Log". Promptly report result of QC testing Obtain test results of QC samples so that a 
to Construction QA Officer so that a comparison of comparison of QA and QC test result can bc made. 
QA and QC testing results can he made. The Construction QA Officer, in consultation with thc 

QC officer, shall be responsible for determining the 
adequacy of correlation and documentation of thc 
rationale used to determine adequacy. I f  the 
correlation is not adequate, new QC and QA samples 
shall be taken immediately. The Construction QA 
Officer, in consultation with the QC officer, shall then 
evaluate the accuracy of the QC sampling and testing 
and, if necessary. provide for improved sampling 3rd 

testing procedures and closer inspection and control. 
Record findings of thc quality assurance sampling in 
the "Daily QA Report". 

page 86 of 102 Date: -Januarv j,.m 
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LLRW and l le.(2) CQNQC MANUAL 
TAB1.E 1 - QNQC ACTIVITIES 

WORK ELEMENT - DRAINAGE DITCH IMPORTED BORROW 

SPECIFICATION QUAI.ITY CONTROI, QUALITY ASSURANCE 

f. Continue b through d above until a11 areas meet 
criteria. 
g. Indicate areas meeting criteria in the "Embankment 
Construction Lift Approval Form". 
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LL.RW and l le.(2) CQAIQC MANUAL 
TABLE 1 - QAIQC AC'~IV1TIES 

WORK E1..EMENrI' - IjRAINACE DITCIIES 

SPECIFICATION 

SCOPE: This work clemcnt applics to the Class A, 
I Class A North, and Class A Sooutl1lIlc.(2) 

embankments. 

EXCAVATION: Excavation shall he made to the 
lines, gradcs. and dimensions prescribed in the 
approved plans. Any over cxcavation shall he 
backfilled with select materials and compacted to 95 
percent of standard Proctor. The uncompacted lift 
thickness shall not cxcccd 9 inches. 

FINAL GRADING: Smooth roll the excavatcd 
surface of prepare for filter zone. Final grading of this 
surface shall he f 0.1 of a foot. 

FILTER ZONE AND ROCK EROSION 
BARRIER: The filter zone and rock erosion harrier 

I REVISION: 2 ~ l ~ - A . S o u ! h . d . l r ~  

QUALITY CONTIIOI. 

Provide daily observation of the cell excavation. 
Record obscrvations and corrective actions (whcre 
required) on the "Daily Construction Report". 

In areas of over cxcavation, conduct in-place density 
test at a rate of one test pcr lot and record the results 
on the "Field Density Test" form. A lot is defined as a 
lmaximum of 10,000 square feet of a lift of a specified 
type of matcrial. Test locations shall be chosen on the 
basis of random numbers. 
a. Approvc lots which mcct the specified compaction. 
b. Rcwork and rctest lots not meeting the specified 

compaction. 

Proctors shall be performed at a rate of one test per 
100.000 square feet for each material type. At lcast 
one proctor shall bc performed for each material type. 
Record the location of the sample on the "Sampling 
Log". 

Inspect the surface lor smoothness. Survey the surface 
on a 50 ft grid and at key points. Final survey 
measurements will be documented and provided to the 
QC officer and Construction QA Officer. 
a. Indicate whcre the surface meets design line and 

grade. 
b. Rcwork and resurvey areas not meeting the 

specified grade. 

See work elements "Filter Zone" and "Rock Erosion 
Barrier". 

page 90 of 102 

QUALITY ASSURANCE 

Observe, at a minimum, five percent of the tcsts 
performed by the QC personnel to ensure that the tests 
and observations are being perforrlicd correctly. 
Verify that the tests are being performed at the corrcct 
frequency and that the documentation is being 
completed. 

Review the final survey data. Verify the frcqucncy of 
the survey points. 

See work elements "Filter Zone" and "Rock Erosion 
Barrier". 



I,I,RW and 11e.(Z) CQNQC MANUAL 
TABLE 1 - QAIQC AC'IIVITIES 

WORK ELEMENT - DRAINAGE DITCHES 

SPECIFICATION QIIA1,ITY CONTROL QUA1,ITY ASSURANCE 

shall be constructed in accordancc with the 
specificalions outlined under work clcments "Filter 
Zone" and "Rock Erosion Barrier". 
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LLRW and 1 le.(2) CQNQC MANUAL 
TABLE I - QAlQC ACI'IVl'fIES 

WORK EI.EMENT - INSPECTION ROAD 

SPECIFICATION 

SCOPE: This work element applics to the Class A, 
I Class A North, and Class A Sou~hll  lc.(2) 

emhankmcnu. 

MATERIAL: The material used to construct the road 
shall conform to the following specification: 

Sicrc.Ske % Passing 
1-112" 100 
314" 75-95 
112" 62-82 
# 4 38-58 
# 16 16-36 
# 200 0-18 

SUBSURFACE PREPARATION: The subsurface 
will be scarified and re-compacted to at least 95 
percent of a standard proctor (ASTM D-698). 

ROAD THICKNESS: The compacted road shall be 
12 inches thick plus or minus 0.2 feet. 

I REVISION: SKLas_s.A SouthS&& 

Pcrform laboratory classification tests at a rate of I 
tcst per lot prior to usc of material in the road. A lot 
is dcfincd as a maximum of 3,000 cubic yards 
(compactcd) of specified material type. Record the 
location of the classification sample on the "Sampling 
Lng". 

a. Approvc lots (which meet the specified 
classification) for use in the road. 

b. Lots not meeting the specificd classification can 
not bc used. 

Conduct in-plncc density tcsts at a ratc of one test per 
lot and record the results on the "Field Density Test" 
form. A lot is dcfincd as 2(K) cubic yards (compacted) 
of material. Thc tcst location shall be chosen on the 
basis of random numbers. 
a. Approvc lots which mcct the specified compaction. 
b. Rcwork and retest lots not n~ceting the specified 

compaction. 

Proctors shall bc performed at a ratc of one test per 
borrow lot. A borrow lot is dcfined as 3,000 cubic 
yards (compacted) or less of a specific material type. 
Record the location of thc Proctor samplc on the 
"Sampling Log". 

Measure the lhickncss of the road at both edges of the 
road at no greater than 50 foot intervals. 
Record the results on the "Lift Approval Form". 
a. Approve section of the road which mcct the 

specified thickness. 

QUALITY ASSURANCE 

Verify the frequency of laboratory tcsts and 
compliance of test results. 

Observe, at a minimum, five pcrccnt of the tcsts 
performed by thc QC personncl to ensure that the tests 
and observations are bcing performed correctly. 
Verify that the tcsts arc being performed at the correct 
frequency and that the documentation is being 
completed. 

Observe, at a minimum. five pcrccnt of thc 
measurements performed by the QC personncl to 
ensurc that the measurements are being pcrfbrnicd 
correctly. Verify that the measurements arc bcing 
performed at thc correct frequency and that thc 
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LLRW and Ilr.(Z) CQNQC MANUAL 
TABLE 1 - QAIQC ACTIVITIES 

WOKK ELEMENT - INSPECrION ROAD 

SPECIFICATION QUALITY CONTROI, QUALITY ASSIIU4NCE 

b. Rcwork arid rctrst scctions not niccting thc docunlentation is bring completed. 
requircd lhickness. 

COMPACTION: The road will be compacted to at Conduct in-place density lcsts at a ratc of one tcst per Observe, at a minimum, five percent of the tcsts 
least 95 pcrcenr of standard Proctor (ASTM D-698). lot and record the results on the "Field Density Test" performed by thc QC pcrsonncl to ensure that the tests 

form. A lot is defined as 200 cubic yards (compacted) and observations arc being performed correclly. 
of material. The test location shall be choscn on the Verify that the tcsts arc being performed at the correct 
basis of random numbers. frcqucncy and that thc documentation is being 
a. Approve lots which meet the specified compaction. conlplctcd. 
b. Rework and retest lots not meeting the spccificd 

compaction. 

Proctors shall be pcrforincd at a rate of one test per 
borrow lot. A borrow lot is defined as 3,000 cubic 
yards (compacted) or less of a specific malerial type. 
Record the location of the Proctor sample on the 
"Sampling Log". 

I REVISION: 22fClPss A South draft Date: J_ajwarvj. 2008 



I .  LRH' and 1 le.(2) CQA/QC I)f,WUA L 
TABLE 1 - QAIQC ACTIVITIES 

WORK E1,EMEN.I' - PERMANENT CIIAIN LINK FENCES 

SPECIFICATION QUAI.ITY CON'I'KOI, QUALITY A S S U W C E  

SCOPE: This work clement applies to the Class A, 
I Class A North, and Class A South!llc.(Z) 

cn~bankmcnts. 

MATERIALS: All burial embankments and waste Obtain a copy of thc rnanufacturc's specification for Verify that the matcrials to bc used in the construction 
storage areas, including immcdiatcly adjacent the materials to be uscd in thc construction of the of the fcnce have bccn approved. 
drainage structures, shall bc controlled areas, fence. Verify that the matcrials meet the required 
surrounded by six foot high, chain link fcnce. All specifications. Documcnt materials acceptance on the 
permanent fence shall be chain link, six fcct high. "Daily Construction Report". 
topped with three strand barbcd wirc. top tcnsion wire 
and twisted selvedge. 

Zinc coated chain link fcncc shall meet the 
requirements of ASTM A-392 with Class I coating. 
Aluminum Coated fcncc fabric shall meet the 
requirements of ASTM A-49 1. 

Fence Fabric: Fence fabric shall be made of 0.148 
inch o r  larger diameter wirc. The fabric shall have 
twisted selvedge. 

Wire and Ties: Tension wires shall be 0.177 inch or 
larger diameter spiral type. Ring ties for tying fabric 
to supporting members shall be madc of 0.148 inch or 
larger diameter wire. Wire ties for tying fabric to 
support members shall be madc of 0.12 inch or larger 
diameter wire. Ties to line posts shall be made of 
0.192 inch or larger diameter wire. All wirc shall 
have Class 11 coating as specified by ASTM A-1 16. 

Barbed Wire: Barbed wire on zinc coated fence shall 
meet the requirements of ASTM A-121, including a 
Class I zinc coating. Barbed wire shall be made of 
0.099 inch or larger diameter wire with 0.080 inch or 
larger diamcter wire four p i n t  barbs on 5 inch 

( REVISION: ZlK1as.s A South drafl Date: -Jan~~arv 4, ZUOB 



LLRW and lle.(2) CQAIQC MANUAL 
TAR1.E 1 - QAIQC ACTIVITIES 

WORK ELEMENT - PERMANENT CHAIN [.INK FENCES 

SPECIFICATION QUALITY CONTROI, QUALITY ASSURANCE 

ccntcrs. When aluminum or aluminum coatcd fence is 
uscd, alurninum coatcd barbed ware shall be uscd 
meeting thc rcquirc~ncnts of ASTM A-0491. The 
supporl arm on thc fcncc for the barbcd wire shall be 
capable of supporting a 200 pound vertical load at the 
cnd of the arm without permanent dcflcction. 

Posts: Line posts may be "H" scction or pipe. The -. .. 

minimum strength requirements are as follows: 
I. h a d  at top: 600 Ibs. 
2. Maximum Moment: 1200 it-lbs. 
3. Maximum permanent set: 0.010 in. 
"H" posts shall be coated in accordance with thc 
requirements of ASTM A-123. Pipe posts shall 
conform to the requirements of ASTM A-120 
(Schedule 40) for zinc coated pipe. All pipc posts 
shall bc fitted with a weather resistant tip, designed to 
fit sccurcly ovcr thc post, and carry an apron around 
t l~c  outsidc of thc post. 

Fittings: Fittings shall he malleable cast iron or 
pressed stccl and be coated in accordance to ASTM 
A-123. 

aaes: Gate posts and frames shall be constructed of 
the sizes shown on the approved plans for the various 
gate dimension. Thc corners of the gate frame shall be 
fastened together with pressed steel or malleable iron 
comer ells rivctcd or wclded in accordance with the 
plans. Welded s~cel  gate frames shall be galvanized 
after fabrication in accordance with the provision of 
ASTM A-123. Chain link fence fabric for covering 
the gate frames shall be the same as required for the 
fence. Each gate shall be furnished complete with 
necessary galvanized hinged, latch, and drop bar 
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I,I,RW and 1 le.(2) CQAIQC MANUAL 
TABLE 1 - Q N Q C  ACTIVITIES 

WORK ELEMENT - PERMANENT CllAlN LINK FKNCES 

SPEClFlCATlON QUALITY CONTHOI. QUALITY ASSURANCE 

locking dcvicc for thc type of gate used on thc 
prqjcct. 

INSTALLATION: The steel posts shall be set true to Verify that the fence is constructed in thc location Vcrify that the fcncc has bccn inspccted and proble~ns 
line and grade in concrete bases. The distances shown on the plans and in accordance with sheet L9. have bccn propcrly documcntcd. 
between posts shall he uniform and not exceeding 10 Document any problems in the "Daily Construction 
feet. Fencc corners and ends shall be constructed in Report". 
accordance with Detail A on sheet L9 of the approvcd 
engineering drawings. Gates shall he constructed in 
accordancc with Dclail B on sheet 1-9 of the approved 
cnginccring drawings. 

A minimk~ni of 6 inchcs of concrete shall he providcd Spot check the depth and diameter of the post holes to Verify that the fence has bccn inspectcd and prohlcnis 
below the bottom of each post. End posts, pull posts, verify that the holes meet the required specification. have been properly documcntcd. 
corncr posts. and gate posts shall have a concrete base Document any problems in the "Daily Construction 
at lcast I2 inchcs in diameter. Bases for line posts Report". 
shall be at least Ill inchcs in diameter. 

Pull posts shall bc provided at 500 fcet maximurn Inspect the fence for proper placement of pull and Verify that the fence has k e n  inspected and problems 
intervals. Changes in line of 30 dcgrccs or more shall corner posts. Document any problems in the "Daily have been propcrly documented. 
bc considcrcd as corncrs. Construction Report". 

Thc fabric shall be stretched taut, and securcly Inspect the fencing fabric to verify that it has been Verify that the fence has been inspected and problems 
fastened to the posts. Fastening to end, gate, corncr, installed in accordance with the specifications. have been properly documented. 
and pull posts shall be with stretcher bars and metal Document any problems in the "Daily Construction 
bands, spaccd at onc foot intervals. The fabric shall Report". 
be cut and each span fastened indepcndently at all pull 
and comer posts. Fastening to line posts shall be with 
tie wire, metal bands, or other approved method at 14 
inch intervals. The top edge of fabric shall be attached 
to the top rail or tension cablc at approximately 24 
inch intervals. The bottom tension wire is required 
and shall be attached to the fabric with tie wires at 24 
inch intervals and shall be secured to the end or pull 
posts with brace bands. 

I REVISION: ttFC1as.s A South draft Date: &bkA+BWJanoarvJ .  2Op8 



SPECIFICATION 

SCOPE: This work elcmcnt applies to thc Class A, 
I Class A North, and f3fi--A_.-Sfi1_h!llc.(2) 

embankments. 

SETTLEMENT MONUMEN'PS: Scttlcmcnt 
monumcnts constructed bcforc January 1 .  2005 
consist of #4 o r  greater rebar that is approxirnatcly 3 
feet long, securcd in place using a sand-ccmcnt grout. 
Grout shall consist of approximately 0.5 cubic foot of 
low slump fiber reinforced grout per monumcnt. The 
top of the rebar shall be placed roughly cvcn with the 
top of the riprap rock. Each monument shall bc 
permanently labeled. flagged, and documented on a 
rcfercncc drawing. 

Scttlcmcnt monuments constructed after January 1, 
2005 shall consist of approximately 4-foot long #5 or 
grcater rcbar that is wclded to a metal plate. The 
metal platc shall be approximately 18 inches squarc 
will1 a thickness of 3/16 inch to 114 inch. The rebar 
shall be sized to extcnd no more than 6 inches above 
the rock erosion barricr surface. The settlement plate 
shall be placed on top of thc final approved radon 
barrier (Class A and LARW cells) or on top of the 
final approved geosy~~thctics layer (Mixed Waste) and 
then securcd by the rock covcr layers as they are 
built. Each monumcnt shall bc permanently labeled, 
flagged, and dwumcntcd on a rcfcrcnce drawing. 

SE'ITLEMENT MONUMENT PLACEMENT: 
Settlement monuments constructed prior to January I ,  
2005 are set at 100- and 200-foot grids, as indicated 
on Figure 1. 

Settlement monumcnts constructed aftcr January I ,  

I REVISION: P f C I a s s  A South drafl 

LLRW and lle.(2) CQNQC MANUAL 
TABLE 1 - QAIQC AC'rIVITIES 

WORK E1.EMENT - SETTLEMENT MONlTORlNG 

QIJA1.ITY CONTROI. QUALITY ASSURANCE 

Inspect scttlemcnt monumcnts for compliance with the Perform a surveillance of monumcnl installation 
specification prior to installation. Observc installation activities. 
to ensure that the radon barrier or geosynthetic layer 
is not damaged. 

Perform and document a post-construction survey of Verify that surveys have been pcrformcd. 
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2005 on the LARW, Class A, and Mixed Waste 
c~nbankments shall be placed at the locations 
identified on Figures 1, 2, and 3 respectively. 

SURVEY REQUIREMENTS: Surveys shall be 
performed with GPS or approved equivalent 
equipment. Tolerance shall be no more than f 0.1 
feet. 

SURVEY INTERVAL: Settlement monuments 
construcled before January 1 ,  2005 shall be surveyed 
prior to grouting and again afterwards within 30 days 
of grouting for coordinate verification. Annual 
surveys of the existing monuments shall continue for a 
minimu111 of 5 years fro111 the date of grouting. In 
cases where monumcnts are reset. measurcments shall 
continue at the specified frequency continuing from 
the last reliable measurement. Weather conditions at 
the time of the survey and a discussion of the potential 
for frost to he present shall be documentcd in the 
survey report. 

Settlement monuments constructed after January 1, 
2005 shall be set and surveyed lor initial location 
within 30 days of the completion of final cover 
construction. New monuments shall be surveyed again 
at 2, 4, and 12 months (f 10 calendar days) after the 
initial survey. Thereafter, tnonuments shall he 
surveyed once annually between October 1 and 
December 3 1 until a minimum of 5 years after initial 
placement. Weather conditions at thc time of the 
survey and a discussion of the potential for frost to be 
present shall be documented in the survey report. 

During the annual survey, perform a visual inspection 

LLRW and 1 le.(2) CQAIQC MANUAL 
TABLK 1 - Q N Q C  ACTIVITIES 

WORK ELEMENT - SETTLEMENT MONI'I'ORING 

QUAI ,I'I'Y CONTROI, QUALITY ASSURANCE 

the placed settlement monument. 

Calibrate and operate survey equipment in accordancc 
with the manufacturer's recommendations 

Perform and document the required surveys. Providc Verify that monument surveys are completed as 
survey data to the Dirccror of Engineering. required. 

Perform and document the required surveys. Provide Verify that new monument surveys are completed as 
survey data to the Director of Engineering. required. 

Document observations made during the inspection, Perform a surveillance of visual inspection activities. 
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LLRW and 1 lc.(2) CQIVQC MANUAL 
'rAR1.E 1 - QAIQC ACTIVITIES 

WORK ELEMENT - ANNUAI, AS-RU11..'1' REPORT 

SPECIFICATION QI;.AI,I'TY CON'TKOI. QUALITY ASSURANCE 

AERIAI, SURVEY REQUIREMENTS: An acrial Rcvicw thc acrial survcy I.cport fur contpliance with 
survey of thc disposal cclls and pcr~nittcd area shall bc this spccificatioll. 
pcrformcd bctwccn August 15 and Scptcmbcr 15 cach 
year. 

The aerial survey shall be perfurltied by a registered 
land surveyor. 

Survey control points shall be identified in the survey 
report. 

Survey tolerance shall not exceed * 0.75 ft. 

ANNUAL AS-BUILT VOLUMES: Calculate 
embankment volumes from the aerial survcy data 
using AutoCAD or approvcd equivalent cquipmcnt. 
Provide plan view and cross-sections of thc as-built 
embankment based on the aerial survey data. 

For each embankment, report the embankment design 
capacity, capacity used to date, and remaining 
capacity. Compare remaining capacity with the surety 
reserve capacity for each embankment. 
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LLRW and lIe.(2) CQNQC MANUAL 

TABLE 2 

MATERIAL SPECIFICATIONS FOR PORT1,AND CEMENT CLSM 

1 Tes1/100 Cubic YardsILill 

LOW CONSISTENCY 1 Teal 100 Cubic YardslLifl 

from Batch Plant 

1 certificationlstockpile if material 
is received from site batch plant. 

Gradation certificate shall he 
received by QC Technician prior 

I REVISION: ZMZlass A South draft Date: -January 4.2008 



LLRW and lle.(2) CQNQC MANUAL 

TABLE 3 

MATERIAL SPECIFICATIONS FOR FLY ASH CLSM 

WET UNIT WEIGHT ASTM D6023 100 Ibslft' None 1 Test1100 Cubic YardslLift 

FLOWABILITY ASTM D6103 N A 1 l -inch spread 1 Test1100 Cubic YardslLift 

28 DAY COMPRESSIVE ASTM D4R32 150 psi None I Test12000 Cubic Yards Placed a1 

1 TestlZOW Cubic Yards Placed at 

TYPE F FLY ASH 40.5% of design mix 50.576 of design mix Inspect each load ticket prior to 

TYPE C FLY ASH 25.1 % of design mix 35.1 X of design mix Inspect each load ticket prior lo 

23.0% of design mix 25.4% of design mix Inspect each load ticket prior to 

ACTIVATORS 0.19% of design mix 0.21 % of design mix Inspect each load ticket prior to 

I REVISION: ;ZZCClass A South draft pnge 102 of 102 Date: -.Iy.&?Cn,E 



I LARW SETTLEMENT MONUMENTS I 
+ NCW MCHVMENI'S ' 

Figure 1 . 
9 EXISTLXG MONUULN'IS RCVISED Ray I. LO06 

SUPPLCUENTAL MONUMENTS AbOCD PER L t l T C R  DATED 10/1/04 
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I I SFZFL5 EL'HC6R:- VA'IERIAS TYFE: SOIL ROCK 
LOCX? I CN : - 

I S:VPIE N'.'!<SEII: .?lh';ZR:RL 7YFZ: S 3 I L  ROCK 
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I r HL) . I~ . c I . :  CAN I>I \v 1 lc . c )  CI;ASS A OTIIEI: -- - 
S\\' CORKER DATE: -.. -.- 

I--.__. -- ------- 
I 

I ' - 

I 
- 
L 

L 

Y h '  - 
IDENTIFY LOTS A!3O\T 

LEr 13: NW CORYER INTEWACE RWDGM C: 

WASTE GEhEPATOR ID hLMBER(S) : 

T'ICKMSS: LWC: -. - CCIVI: ELEV: Debris 1n.cp. Py: Da:c: I me:  

r z a ~ s  c.ucu~ss~oss: 

E Y N G  CJNr)Ti,S: 9 E 5 W DEKSITY TESTS ID # (S): 

I I LIFT APPY,O\'EI) SY; DAlZ 718%: 

QC OFF!C?R AP.=,XO\:C.L OATE QA OFFICER APPROVAL D.4TE 

E~er.gyScl-ric~rs 
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h's: ' 1  X - NS: X - - NS: X = - 
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Ener~pSo~urion~ 
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P27 
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De-sify Y o i s ~ ~ ~ r e  

-- Llr:!~odA (Dhrcl Ti.-r;~rrrs:~dvj or. - !.!t~?!cjB (E:ck::c~icrj 
Cep.h ScZing - f in:hc~)  CVXI 7m: - (r;:~!r:t<) 

MOISTURE DETERhfISATlOh' I - ASTMD?ZIJ@ ilLUCo:- . 4 X M  D4643 

Co:.:;int: ID 
!.lrss ~f ccztriner & \ret spuine?, 

P!rss :i container B dl). speC~acn 

Trr:i!; . A , . . ~ i ? l t b -  c-!:~...., . L . ~ ~ . O . C : :  \'(,i. (!?:;?' 1 ' --- 
ijclk ;)cr.rtrg ?f:a?d (y ,) g.<rq3 -.- -- - i t s  p 

Ale?: 01Snn: to Fil! Cane B Plrlc (,W:) --- g 

Mc!s c: boric 6 cone rflcr fillir~ 
cone, pla:e B hole 

Mass of sard m Cil cocc. 

Mars ofraod lo I i l l  ha:c 
?:us cf WCI soil & ccn2;r.e; 

V=(MI - M ~ / P J  L T ~  

Dry hhss ois?il 
>I, = ID0 M,f(rv + I-WJ g 

U'el Den%? 

I 
I Dr). Unit M'cight 

~ 4 ~ 5 s  orcor.!ziir.:r (,V.] I 7, =/I, x b i r f  fb.tyJ 
hfnss ofdry spccimen (,4f,)] - 1 Aft =Md, - M , I  1 Scil i?escri?tioa: 

Mo:'s:ure coelenl (n:, Pm::or iD: 
w - (M,fM,1 x I00 - ASTM D638 or - ASTM 31521 - I 

~ # - ( l b O  x- )I IIFO + - - Ibqfi 1 Opliinum A!;isture ( w ,  J ($2) - ..-- 
h%,r r., &or*>fin., l W . 7  IIM ~II-J -to pnt8dnsr.w  AS:^ O U J L  !#.I 

Rcquirrd Moisture: % to '4 
Pc:cc.?~t Ccri?paction - p, / 7,rnn.r x 100 

/ -- - x JPO - - % Req3irej Pucer,t Ccmpactior.: 

CMlmcnLr: TEST RESLLTS: 
Pars Dote: 
Failed Moistu:~ 
~ a i ~ e ~  Comprc~ion Xne: I 

By: I 
( ~ 7 ~ 3  (rfna~t:r) 



FIELD PER31L;\TTl.I'rI' TF.L"t' 

1 I Figure 1 

I 
I 

I 
! 

I 
1 

1 

- C.C OFFiCER .ICPFROVA 1, L" 4 1'E CA P.FFROVAL PATE 
Fnag.~olurions 
Clivc, U:ah P a g e  of- 

TES7PGG DATP.: T E S ~ ' ; ~  5:': 
Soi! 5a:crauor S : z :  r.2:~: -,.. --. 

--. Jill::: -- 1 . 4 2 ~  9 : ~  3~;:::;. - FC 
Soil Sa:~raiicr: Fini:!!: 3::t: -:,-.. 1 ..,I_. Opl. !d:;s:l::e ' '6 - 2 :  c c !  I i s :  I j  i: J )  --- Lczsi:v I?!.! 5 

.ire::gc [!ey:!i c,: \&'?I F!>n! (1) ---- c::: 1)cc::Iy- P ~ J -  
had:-s 12 ;- lrrsc- . 'I:;  T . I~c  jFAj - - rm ls;32.:s!.::c ci!i;c:;! ---- 9 ;. 

Zi~Jilr!  ul Pcr.ca.;c!a. )i irg (i:rj E:'I Cd:~.paclli~n 8 . 1  . a  

13:i~hr ai\+'itcr, (Er) c m 

SoliK\'atcr telnp, ir, r i n ~  2f:er tes r  "C [ N.'R lor 1 l r;?) ) 

% =  Ct:cn~t 5 Hrad km)  - --- c m  (? H 'dT) - -. .- 

1 . ~ 5 ~  (IE~IS!CS) a:ii 9zsed on IL?L.~I rrgirrsian 
p. - (Fr.-.I; Figu1.c 1; '(R= 1.(1Ji? !or 11c<?j) 

1;. = [ (2) fLYf?l-) (L\ ]  [""I ]. (R) 
6 )  H ) L  :k;i .- E;)(( ) + iO.5) ( 1 '  qrf 

1 I! 1: )'I x 
K, = c n k e c  Required ~trmeabilit\ .:  ~ 1 ~ 1 ~ ' '  CSXID" ( 1 x 1 0 . '  -- 

Tined Wa:cr Drcp Readkg ~ 5 x 1 0 ' '  B > I x ! ~ "  (:~tC)ntr!.ner) 
r - 

niin. c!n. 
0.30 - 4:ZD - 
0:20 2:40 - o:<o - - S:03 - 
I :OQ - 520- 
I :iO - 5:40 - 
1 4 3  f:33 
::35 - 0:20 - 
2::o - - 6.13 -- 
2:40 - i :03  - 

7 2 3  - ;:oo - - 
!:20 7:aO - 
340 - 8;09 
4:33 - - - 
Kequirtd Ptrmcabilit).: 

Time (MINUTES) 
Actual Pcrmcabiliiy: Y = o  

Test Rerul~r:  Pass Fall EX Dale 





&--= 
Eh' ER~;~'S~LL~ZI . \X 

( TESTRESULTS: PASS FAIL By: Dale I 
I QC OFFICER AFPROVPL U.41'E QA OFFlCtX APPh0VP.L D.4TE I 
EncrgySolutiors 
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--- - ----- --- 

I i PRO. !iCT: - CtIN - 3 1'A' - I I . )  CI>..\SS n OTJiEX -- -- 

ASWD?Z/~  0 1 3 ' ~  t J'C/ ---- 
Container Number I/ I I I I I 

1'~'ct Dcnsiry = 
Wet Soil \\'eight 

Voli~nie of the mold 

L 

Contairer & Wet Soil 
Wright (g) 

Ccntainer & Dry Soil 
Ureight (g) 

Water l%'eigEl (g) 

Contsiner & Dry Soil 
1 Wcigbr (g) 

Co~taincr Weight (g) 

Dry Soil Weight 

Moishlrc C c c t c ~ t  
(% of D;y \'eight) 

11 bslft') 

Dry Density = Wet Censity x 100 
1 00 + % moiskre 

TESTED BY: - DATE: 

L 

I 

I 

- 
QC OFFJEER .4PPROV.4L DATE 0.4 OFFICER .4P?ROVhL DATE 

EnegySo!urions 
Clirc. U a h  Page - of - 

I 
! --- 

I 

- 

~ - I 
2 - -  

1 



ST:t:iI)ARD PROCTOR FO!UI 

I 1 'r,!\~:XsIZED COW.ECTJCI<* 

TESTED BY: DATE: 
I ' I  I 

I 

i 
I 

I 
I 

i a ;  i 
I 
I 
I 
i 
I 
I 
I 

s TA\T)P.Y.II F LA-.. . DRY mi. ~LLY. PRY ~ X I T  '1 
~ 1 h - l ~  YVLIGI IT ( ~ 1 3 . ~  ,,,-J: 1 r r 9  , Y J E I G ~ T  (st?-: -% I L . D ~ ~  1 

STrLYD.4RD OPTClfU3f CORR. OPTCI%?4 'A'A'TER 
'Arr?TER CONTENT(Srd-w* "'): G'o CONTENT (%d-I* "I): 

I -1 

0.0 5.0 !0.3 15.0 20.0 16.0 30.0 35.0 

V h t r r  Contenl - w - % 

( QC OFFICER AP?RcV.4L DATE QA OFFICER ,UPROVAL D.4'fE 

EncrgySoIufioris 
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i f  1 . .  1 :  

TI'I'ES OF 1~EiiRIS TO 13E I'OL'RCU (circle): 

I l:ncr:ntaii~cri?ciI L'e5ris Drl- ,~,>-Tillcd .; . C'..::t;i;ic;s (suc!ui'i~; 6:i11ns) !?chiis-Lllcli Drt:l:ls 
i 1 . - .  

I I c ; ~ ' r s  . r I ~ i i s  {.>.!!ICY ?::c:i~!:)-, ----- I 
; GESER4L: 
I 

I .rile hcig!;t of :hc pour ir 5  he heigl>t of one laxer of boxes plus six inches (6"). 

I Cn:nprcssible debris 11:s b:.eil s e~urcd  (i.c., using inccnlpressible dcbris) to PIC\ cnr floati~tg. 

I Enginecri:?g review bas been perft>nncc! for o5jects greater than 100,G00 Ibs (attached). I 
,Ire here  any sprcinl dckign rnix s l~ccif lcz~ii . :~ ior this pcur? ( I f  yes, see b:t3~11cd Ei1ginecril:g I 

I ! 
Revie\%) 

A gi~d3!ion has been perfamled fcr tlie CLShi sand s!ocl:pile (at least monthly). 

IKSPECT FOR VOlDSlACCESSIDI1.I'rY: 

Any \\snppirrglplasii~ has been rcnloied from all openings 10 a!!otv t l~e CLSM to flow inro all 

void spaces. 

1 Debris h3s been placed ill a mzmcr  :o -1low flow tbroc~hout p,.ur 21.cn and p rcvn t  ~!esling, 

\.aids, or on!y partial Ell of in:cmal voids of individrral debris. I _ ;2ny pieces of  debris with intcn~jt \,aids 1h3! c a r ~ o t  be filled icadily wiih CLSM have been 

izspccter! and approved by the Si!e Engineer, if any. 

- Pour area is free from collapsed soil around the perimeter ofl!ie fom~cd pour. 

I Base of pour is sufliciently compacted 2nd free of loose scil. 

L3CONTAlh'ERiZED DEBRIS: 

N'ood has bcen spresd :.ut throughout to prever.: locs!ized stacliing or concentration of wood 

debris. 

DEBRIS-FILLED COSTAINERS (excluding drums): 

Containers have had their lids removed (an!ess cxcn~plcd by I'RC for AL.W re3sons). 

All conteiners havc 3 mininium of two holes at the bo1to:n of h e  container. 

Any de~se ly  packed containers that pota~tially wi;l nor allow CLShf to flow throughout the 

c-rr~~ainer have hzd flowability tests performed on then. 

Flowability rcsul!~: 

- 
Conlsincrs have been fi!lcd to minilnize quantity of CLSM required. 1 

- Containers tl~at csntsin primarily \rood hzvc bcen removed. 

EncrgySolirrior~s 
Clivc. Utah Page - of- 



. . 
..In j J n ~ n l s  cor~:jinirg co:n;?r,-.v:il,lc d:h:.is \vi:!i :hc lids :::il:!lnl::; II:\.L' bcc11 SC;~C::I:'J nl:d Ibn::cd 

lo ;lilo~\. rcquircd 6' t'1.Sr.l cn;.. 
I 

ItESIS-1:li.LED COX'r.lINEI<S 

Contni~lcrs a;.: only const:uc:cd oSs;cel or p o l ~ .  

24-!-J advance notificztic~n fbr .filling 11s:id s p r r  \.olJs ~nadc  to DRC o:l ..- 

-- I Iead spoce of co:rtai~:crs 11ns been LI1td \v:lh ir:crl n:arcrial. ( C L S . ~ ~ ~ / ~ a f / n n r I r  ~ . i . - J ro~ l rhroa .~~~erc  to ld .~  

l i e d  space void has bccn filled with -- 
Lids !me been replaced on the cotltaincr and latchcd, Sanded, o: o;hcnvisc securcd. 

-- The con!aicer is watertight. ( i .~ . ,  S C C I I I . E ~  ring aroul~d the lid o f a  drcm. a flexible gasket placed 

beta,er .~~ ll?e lid and !he ccntainer, or is otlienvioc sealed). 

Containers have been clcarly markd "RESIS" en lids and sides to identify resin-fiilcd co~itainers in 

the pair and prevent operators from punclling ho:cs in the cen!ainr.rs. 

Resin-lillcd containers !lave not been p!accd directly adjaccnl to each elher witkin the CLSM pour. 

- Volunc of resins have been calcu1~:cd and d:lemined to be 5 25 ?.'a oftlie lotal volume of  he 

CLSM pour. Tcital \foltin~e ofrcsins (R) = A'. Estirnatcd rolumc of Ilic CLS3.1 

pour (V) = st'. ( R / V ) x  loo=- %. 

( i / ~ ! ~ e  con~plncd tola! \nlli~ilc of rhe CLL,lfporrr is 5 {ha r.vinro/rrl r,o!rlrrrr ofthe CLSAf por~r, rhe 
I 

pcrcrZtltcge o/resirio sholl be rc;nlcrtlc/cti on ;he Lifi .4pproi-ol FOI.III :o ensirre fiio! /he ~~ahirnc of 

rfsins ir 5 25 % ofthe lorot r-olrtrnc of tke CLS.l!pour.) 

Containers have bcen surveyed (atlash sun9ey rcpor(). 

Co~lainers have not been placed direcrly above resin-j;lcd conreiilcrs in pic\ious lifis within the 

CLSM pyramid (proviifc locations ~fpre\.Iou:!y psured rcsiu-fillcd contaircrs dircc~ly bclow this 

CLSM polu area on the attaclied survey rcport, i f  any). 

SOIL-FILLED OR FIXES-FILLED CONTAINERS 

Containers with co~npressible debris have 5 I0 $4 of the vo!unc ofthe filled container and rlie io!aI 

debris c~uan~ity is 5 25 D/b of the volur~:e ofthe filled container. 

Lids have bcen rcnlovcd or  a hcle pierced into the lid with a minimum dimension of 2" X 4" lo 

allow fiow into the centziner. 

Any soil-filled containers containing con~pressiblc debris with the lids rcrnaining have bccn 

segregated and funned lo al1o:v required 6" CLSM czp. 

I Containcn that carr:lot he cnlircly in-fiilcd a ~ i t ! ~  C1,Sht have been removed or dumped ok: in a I 
I con~p~ctable scil lift. 
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i 1'11~10s takcn of CLShl pour (aitx1:eJ). 

1 4s-hr AdcanccJ Norific~tion oft!.:c: CLSX! Pour .?b!nd:!o Di?C on - - 

i CLSA1 pour starre3 PI: . - I 
I 

- QC Inspector Approval Datc QC Oflicer Approvsl Dale 

EnergySohtlions 
Clivc, Utah P a p  of 
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I I ~ o 1 - x ~  ofhlcsrwe (1') Wright cf :+icasl;re (W) 
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PROCEDURES FOR SEAl,?TJ SINGI,E !XIXI; Ihi711;SROFIE'TE!t 
FlF,!,l) PEllhllS:2J~ILi'l'Y TI.3S'I' 

The sealed single ring inliltro1netc:r testing p:.sc.ed~ire ic)r Cc!d pc~n~enbility 1cs1i:ig is a!; 
follows: 

a ,  hlctal Ring -- N'ith a minin~um area of1294 cm2. l'he bottom of the ring 
is beveled for a culling edgc. A flange we!dcd to the rop of the matal ring 
is provided 10 allow connection of a lid. 

b. Lid - Cover for the rnctal ring. Provided with a gasket to seal the cover to 
the ring flange. Also provided with a nipple to conncct a wzter supply 
hose and a vcnt valve. 

c. Water Reservoir - Supplies wnter for the saturation pofiion of the test. 
Connects to the lid and the readout tube. 

d. Readout Tube - Approximately .32 crn dianlelcr to measure the flow of 
water into the system. 

e. Stand - Method to support the water reservoir and the readout tube. 
E Static Weight Penetrometer - The probe constnlction will be 8 stainless 

steel rod with a quarter (114) inch nominal diarnelw and a flat tip. l'hc 
probe will have a weight suc!~ that the minin~unl tip pressure is one 
hundred pounds per square inzh (100 psi). 

2. Testing Procedure 

Metal rings with a minimum radius of 20.3 crn will l)e utilized for 
permeability tesiing during test pad construction. 
Preparc the area to be tested by smoothing the ground surface and 
removing any ioose or disturbed soil. 
Place the metal ring on the area prepared. Push the 111etal ring at least 15.2 
cm into  he soil. 
Remove any sail distulbed from inside the metal ring by the inseriion 
process. 
Seal the inside of the metal rille by compacting the soil ilnmediately 
adjacent to the ring. 
Place a s~nnll plate on the soil sur.face and pour aater ovcr the plate into 
the ring, filling the ring with water to within approximately 1.3 cm of the 
top of the ring. 
Place the lid on the r;.ng and seal with clamps or other devices. 
Connect the water reservoir and readout tube to the lid and set on support 
stand. 
Fill the system with water, filling the ring, reservoir and all hoses. 
Secure the reservoir at least 91.4 cm above the ring. 
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1. Eq~i~rrien: needeC: 

e. ~ 1 c . j  c2r.c - Ccne ui:h a 7 inch :cp d l s m e r e r ,  12 inch h e l g k ~ ,  
voiume f o r  CL$M f i l l  of 1?:S cm', and a d i s c f r a z ~ e  t ' b e  2t t!lc 
bcctom. The coae m s t  a l s o  have a p c i n t  gage t o  measure t he  
he igh r  of grout  i n  :he cone. 

b. Receiving con t a i ce r  - A c c n t a i n e r  of a t  l e e sc  2000  mi' vo luae .  
c. Ring srand - Fir71 s tand  c r  c che r  s i m i l a r  device c s p l b l e  cf 

suppc r t i ng  t ha  flow cone i n  a v e r t i c a l ,  sceady pcz i t i cn  ove r  t t 2  

r e c e i v i ~ l g  tor-taicer. 
d .  Level 
e .  Watch 
f .  Stop  Earth ( i f  uaich  Cccs nc= :nclncz a step wacch f v n c c i c ~ ~  w i : : ! ~  

.Z accuracy)  
9. scsca 
h. f e n  
i .  Thermometer 
1. Beaker cf ZOO0 n l  voluae o r  g r eace r  

2 .  Mount t h e  :?cw ccne f i r z l y  s o  i t  is f r e e  cf  v ib r a t i on .  
5. Close t h e  ouclec of t h e  d i scharge  tube  with a f inge r  or s toppe r .  
c .  F i l l  t h e  ccne with  1725 cna of water  and a d j c s t  the pciRK g q e  r:; 

ind icace  t h e  l e v e l  of t h e  water s c r f a c e .  Then aliow t h e  r a c e r  t o  
drair.. 

d .  Cbta in  a sample of C!SM from rhe  mix anO record :he t l m e .  
e .  Close t.he o u t l e t  of =he discbcrge  tube with a f i n g e r  o r  s t oppe r  

and f i l l  t h e  ccne un:il che CLSMsurfac"iscs :o concac t  t h e  
p o i n t  gage. 

f .  Scar: :he s t a p  watch and s imul taneous ly  remove t h e  finger o r  
sccpper  . 

g. Scop t h e  watch a t  t he  f l r s t  break i n  t h e  cont inucus f l cw  of CLSN 
frcm t h e  d i scharge  c b e ,  then look i n t o  t h e  cone; 

1 I if l i g h t  is v i s i b l e ,  t h e  t i n e  ind ica ted  by t h e  s t c p  
watch is t b c  e f f l u x  of t h e  g r o u t .  

2 i f  l i g h t  is noc v i s i b l e ,  t h e  flow cone t e s t  is i n v a l i d  
and must be repeated.  Adjust  t h e  load n i x ' s  water/cerr.en; 
r a t i o  (if necessary)  and/or  cenent  a d d i t i v e  (admix1 
c ~ n c e n t r a t i o n .  Re?eat t h e  :est beginning w i t h  s c e p  2 . d  
and/or  a d j u s t  t h e  l o a d  mix until a v a l i d  test is p e r f o m e d  
and r ecc rd  t h e  i n d i c a t e d  va lue  a s  t h e  e f f l u x  rime. 

Note: If after three teats a v a l i d  teat h s  still not bean 
per fa rned ,  the flw cono teat is n o t  apg l i cab l e  fo r  grout o f  
th is  consistsncy and the elurnp test may then be used  as an 
L d i c a t a r  of flowabiliw. 

3.  Document a r i c n  

a .  Date and t h e  time t h e  s a q l e  was taken  from t h e  mix. 
b. Sample I D  number 2nd lift t h e  CLSM w i l l  be ? lace3  in .  
c. The des ign  m i x  number and l c a d  number. 
d. CLSM temperature .  
e .  Ambient temperature  
f .  S t a r c i n g  Cfme f o r  the t e s t  performed. 
9 - E f f i ~  t ime £=om a pas s ing  t e s t  o r  j u s t i f i c a t i o n  f o r  why t h e  flow 

cone t e s e  cannot be used for t k e  CLSM.  
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s in. ccp dierne:er, a n 5  12 in. height (dimensicas according to 
~ s n d  c 143-SG~). 

b. Tarr.~inq Rod - Zcd with iim~::sio;rs acccrrding LO C 143-90a. 
c .  ~eaiuring device 
d. Pen 
e .  Shovel cr szac? 
f. Watch 
G . Thermometer 

2. Testing Prccedurs: 

Cbtain a sample fron the CLSM to be poured. 
Dampen the mold and placo it on a flat, mcist, rigid surfaco. 
Hold the nold firmly in place by scanding on the :wo fcot Fleces. 
Fill the mold cne-rhird fs11 ar.d rod the CLSM with 25 scrvkes of 

.,-bute the strokes uniformly over the e~cire the tamping rod. Disr-; 
layer. 
Create another layer by adding CLSM until the mold is 
apprcximately 2/3 fuli anJ rcd the layer througtlour its depth so 
thac the strokes just penetrate into the underlying layer. 
Complete the final layer by filling the cone above the tcp rin, and 
rod the final \zyez ae outlined above, making sure the CLSM docs 
not fall below the rim. :f the C5SM does fall belcw che top rim, 
add additional fill and re-rod cbe final iayer. 
Srrike off the tcp surface cf the CLSM with the tamping rcd until 
flush. 
Remove the nold immediately froa the CLSM by raising it vcrtica?ly 
in a smooth, uninterrupted moticn (avoid any laterol or twisting 
mocion). The time elapsed for cone removal should be 
approxinateiy 5 seccnds. 
Immediately place the cone nex: to the CLSM and measure the 
vertical difference between the top of the mold and =he top center 
of the displaced CSSH. The measured differcnce is the s1urr.p of 
the CLSM. 

2 .  tscumenration 

Record the following itexs: 

a .  Date and :he time the sarr.ple was taken from the mix. 
b. Sample ID number and lifi the CLSM will be plzced in. 
c. The desigx mix n~mber and load numbez. 
d. CLSM temperacurt?.. 
e. Starzing time for the test performed. 
f. Slump, in :ems rf inches, to the  nearest 1/4 inch. 
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1 .  EC~N~~;IIIL'III Xccdcil 
.!I D ~ I I ~ ~ c L !  
h) I lensi~y c!.li!.dcrs 
c.1 Shci\.ci 01, >CLW~I  

L! l ' i~l l  

e) \tl;~!cI~ 
pqsllre 1) Tape 111-" 

r) Ruler 
h) Oven 
i) Moisture contcnt dishes 
j) h4oisture sample plilstic bags 

2. Proced~l-c 
a) U'eig!~ crnply density cylinde:-s nfid record ~oll lme.  Assign a unique ID number 10 

each cj.lindcr. 
h) Place at least four c) linders riithin tk,c tr'st pail during tcst pad construction. Cylinder 

placement shall be chosen to ensure representalive sampling of the backfill density. 
Record the location of each density cylinder. 

c )  Complete construction af the b~ckfill test pad in accordance \ri\h ihc CQA Plan and 
thc test pad co~lstruction plan. 

d) Accurately measure the dimensions (H s W x L) of the backfill test pad. Calculate the 
total volume of the backfill test pad. Do not include the baclifill soil co\:rr in this 
volume. 

e) Complete construction of the backfill cr :.er test lift in accordance :vith the CQA Plan 
and the backfill cover test lift construction plan. 

f )  Deconstruct the backfill lest pad and backfill cover test lifi: 
i .  Carefully remove framing on one face of the test pad. 

ii .  Closely observe the test pad and note any voids created during form removal or 
subsequent container removal (that is, flowable backfill moving into the newly- 
created open space as the form is removed). Estinlate from the visual 
observation the length, width, and depth of these voids. Record these 
dimensions and the location. 

i i i .  lnspect the exposed backfill for voids within the test pad. Mrasurc each 
external void and record the location, averagt. length, average width, and 
average depth. 

iv. Carefully remove any loose material in order to inspcct Ihe base of the 
cotltainers. 

v. Inspect backfill surrounding thc base of the containers for voids. Measure eaclr 
external void and record the location, aijcrage length, average nidth, and 
average depth. 

vi. Carefully rcmovc n single conlaincr from one end of thc cxposcd ro\r.. Rcprot 
steps ii. through v. above. 
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\ ; i .  ~ > g c ~ i ~ z ~ [ i c : ; ! ~ y  ~5~.t::Li!i; .Lc.~.(:>\ I!I: 1.,lS.\. I'C:I:O\~C C;ICI I  C~~I;::~I:I::' : L I I L ~  rcpc;,~ 51;ps 

i i .  tIi:o~i~h v .  sbo: L.. 
. . . 

\ ,I , : .  R L . ~ L * ~ I  b l ~ . p  i i .  lhrt!~~;;~i \ , i i ,  I ~ .~ I~C: I : !~  l.i,\\ i l l  !I:&: lC>l  !>:itl. 
i?:. [ i s i ~ ~ ! ~  I ~ I C  I I ~ ~ : I S L I I . C ~  :I\,C~:SC \ oi~l  l:11;:iI1. \~,~L!I!I dnii ~ ! L . I . I I ~ .  ~::!ICI!/;I tc the \ ~ ~ I I ~ I ! ~ ~ ~ ~  

of'c;~iIl c's\cr:lal \.c;iJ itlc~l~il;c\l \ti\l1i11 tI:c I,:\\ pad. 
,\. ~ i l 1 1 1  ;ill 111~~:1~~1rc~~ CXICI.!I;I~ vo ids  lo i ~ c [ ~ r ~ ; l ~ ; l ~  1 1 1 ~  li)l;l/  < \ ! ~ ' l ' i l : l I  \Y)iii \ . I ) ; L I I I I C  

\\,ithin I I I C  l r s l  ;.;I(!. 
si. C ; I~CLI ;~!C Ihc L ' \ !c I I~ ; I~  \x, i , I  [;L*I.L.cII~;~;!L* I>y di\ t..l.:llg 1/1r 1t1l:ij C?:IC'I.I~;I! \.oi!I 

\ 'O!L~IIIC b ~ '  111: IO! : :~  IC\ I  l~ ; . : l  \ ' ( ) I I , ~ I : C  I - C L ~ ; ? L ~ L ~ ~ .  i l l  C) : I~)o \ .c .  
2) Drl:sity cjlil~ucrs: 

i. At the localion of'c3c11 de11sjp cylindcr, ca:cfully csposc rhc cylindrr. 
. . 
11. Strike offexcess malerial from the top ol'thc cylindcr SO lhar thc b3cLlill is 

flush ~ - i t h  tlic top surface ol'rllc densirs cylinder. 
iii .  Clean excess material from the exterior of'\hc density cyiinJcr. 
iv. Jdelltiiy 311d record thc ID 1lull1t7~r of tlle cylillder. 
\.. Measure thc total \veigllt of rhe density c).lindcr and backli!l. 

i Determine the net iveight of the backlill by subt~.actiny [he container \r.ciyht 
from the ~otal lveight. 

i i  Calculate the \otal unit \%eight by dividing thc net weight of the \,acklill by the 
known volume of the densily cyli~dcr. . . . \ I]] .  Perfom] an oven dry back mois~urt. tcst on a rcpresen~ati\,e sarnplc from each 
density cylinder in accordance with ASTM i)-22 16. 

ix. Calculate the dry unit \vright by dividing the to:~I unit \\.eight by olic plus thu 
moisture content. 

x.  Repeat steps i. througl~ vii. for each density cylinder. 
si. Calculate the average dry unit \cright of the ~ c s t  pad backfill by summing rhc 

dry unit \\feiglit of each densi~y c) lindcr in the test pad and dividing by the 
number of density cylinders. 

sii. Calculate the average pcrcellt conlpaction in comparison to a starldard proctor 
or relative density by taking the average dry unit weight recorded in viii) abo\:e 
and dividing i t  by the maximu~n dry density (from a standard proctor) or the 
maximum relati1:e density of the backfill and multiple by 100 to convcn to 
percent compaction. 

3. Docurnentatiu~~ 
Record the following inforlnalion: 
a) Date and time destructive ~esting begins 
b? Total volunle of  the backfill test pad 
c) Total volume of voids in the backfill test pa3 
d) Total percentage of voids in the backfill test pad 
e) Average unit weight ol'the backfill 
f )  Average percent compaction of the backfill 
g) hlaximum moisture content ofthe backfill 
h) Photograph representative steps of testing 

Revision: 0 
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ROCK QEIILITY SCORLYG 

The resu!ts from the follcwing rest wiil be utilize in tke scoring criteria: 

TEST - T A N C f R 3  DESTC:JUT-CIJ 
Specific Gravity =%-l C - 1 2 9  
Pbsorpt ion I % I AST9 C-127 
Sodium Soundness ( 5 )  ASTM C - G @  
L.A. Abrasion ( 2 )  XSTY C-151 h C - 5 3 5  

Eacn res: will Se given a sczre cf  0 llc~~estj t 3  1.3 (highest) f r o m  Table D-1 - 
Sccring Criteria fzr Rock <>uali~y bsse5 on cte results Cf the above tests. 
These scores will be mcltipiied by :he weighc~zg factors outlined in Table D-1 
for different rock c:-pes. Table D - 1  i?.cll;des reighti.?g factors for limestone, 
sanosrone, and igneous rocks. 2.e rsck qcaliiy score is obtained by the 
foi1owir.g formula: 

SUM (TEST SCZRE X WEIGHT FACTOR) 
ROCK Q U u I T Y  = - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  X 1GO 

i W I M L M  PCSSZBLE SC3RE 



WEIGHTING FACTOR SCORE 
LIME- SAND- I G N -  

TEST' STONE STONE - 1 0  9. 0 7 6 5 4 3 2 1 0 -- 
Soecific Gravity 12 6 9 2.75 2.70 2.65 2.60 2.55 2.50 2.45 2.90 2.35 2.30 2.25 
~ L s o r ~ t i o n  ( t )  - 13 5 2 .1 . 3  . 5  .07 . 8 3  1.0 1.5 2.0 2.5 3.0 3.5 
Sodium Soundness ( 2 )  4 3 1 1  1.0 3.0 5.0 6.7 8.3 10.0 12.5 15.0 20.0 25.6 30.0 
L.A. Abrasion ( % I  1 8 1 1.0 3.0 5.0 6.7 0.3 10.0 12.5 15.0 20.0 25.0 30.0 
Schmi4t Hammer 1 1  13 3 70.0 65.0 60.0 54.0 47.0 40.0 32.0 24.0 1 0.0 0.0 
Tensile Strength (psi) 6 4 I0 1400 1200 1000 833 666 500 400 300 : : i d  100 0.0 

The lowest score ( i . e .  0 )  may be substituted for results of test not preformed which ale ceqriireil  Lj 
Section 1II.c. 

'U.S. Nuclear Regulatory Commission, Staff Technical Posir ion - Des iqn  of Erosion P r a c c t  ion Covc-1-s 
for Stabilization of Uranium Mill Tiii 1 i n q  Sites, U.S. Nuclear Regulatory Commission, Wastii!~<?ton, D.C.. 
August, 1990, p D-27. 



ATTACHMENT 4 

EnergySolutions Class A South Cell Infiltration and 
Transport Modeling", December 7, 2007 

Located Within Supplementary Binder 
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